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±t BSlEx - ^ £ ■«» b T *3 < tt jEx - * E«^a t . 

±E8fe*»]E*Rtt. $AS*ti5©B<§i£#ifiKT5B*© 
— S6tc*f b»a £T -5 v 7. £ * fefr o ©T * 

±EWM«W» 6 X ? U - >©»^Wtt«*S «t 0 ta 
■t7,£'J->ffi£i5^a£. $?>»CffiA, 
±E£«it#*R«> t*Sn&±Bf7hitt. ± 

6, sim&wsiM^aj-r^©-^^ 
Miffia^BftssfJUfc^^^ u— >±©«**a 

4>ft< t*> lOfclSB-SttibTA^-f 3A^R£. 

±BS**tiE¥Rtt. ±BA*^R©R«*fl : *t>iw* 

[W*H6] «*«5CBH*©l»«JS:«S««:4S^ 
T, 

±EA**Rtt. **'J->**"rH»i:^* hB#© 
&S*f!*ife£ST0J&££SJaT*^LfcB®K*l' 1 T:i 



(2) 

2 

Ml** 7 ] flf$9 2 6 ©H-fftJ^KEfcOGMfc 
aggfiKfc^T, 

±E*«MSMB*R«. Bfc&ffilE^RT'ffilBaS^bfcB 

gfflfl hB&£ Rj«3fc*«n©**&s*-e** u - 
>ica^-r^> : t)©Tao> 

±e««#att. a^$nfcxxhB^©sitB*#?:^ 

10 ±E&ft«TJtiJ-f 5*>©T-as> 

^£*T*«*©W*j£T*J*-r*fc©T**. 

^flrrsfcw'ca*. 

[M£8 1 0 ] 8 *fctt 9 KE*©*HMS«IS 

cw^sii] w^sa^ 1 o©^-rn*wcE«© 

30 [R$£ 1 2 ] 8*^11 Wftlfr KB*© 

^a^setc^T. 

[M$3I 13] fX hB«5r±fi)t-r§xX hB&£fi£ 

lit, 

&jg$nfcx*hBR©at*i*«£ffiI£U ffli*B®i: 
40 MlfciSfXhltt, ±ESI^B«tiSrlt«L 

t, aM^#©sft^sm-r-5^*ti-»xgi:, 

±E«iiEx-3'Sr«^bT*<«iEx-^E1SlS<!:, 

imM 1 4 ] mm 1 3 E«©«**ai^ftK::Bv» 

T, 

so StttffciElBfc&KWU ±E«iE7 ; -^EttXST'E 



« 
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(3) 



ft, a6miAfci:t*«f«fr*»«ia:***. 

T, 

±BWMIIElStt. JM»#*©B***I«W*H*® 
-Wc#b«g^Ttf*vX£&3ft i bfT3Igft ; £T 

[W**16 3 1 3 *>6 1 5 OUTftfrfc IStS 'o 

±fE»^s*^ 6 x * u - > ® ftffi?»&mi** o a 
-rx£u->jfcttjx;gft, zzizmz.* 

[If 1 7 ] M$9! 13i>616 Ciifn*CBt . 

w<ifci^, ««*#£bTA*-r*Aais 

ft, $ btlli^-. 

LT, 8»l!fc|fe©ggftS£ttiT*>t><Z>'C&*, 30 
[M#B 1 8 ] Bl#£ 1 7 KlB*©!*iWH*:fr&K** 

[»jJUB19] 1*11 4*6 1 8©V»fn*»ICB« 

±EJwei8tt. sjesnfcx* hB«t©is:w**ft± 
Eftfitt-eaue-r % t> -5 . 

[R*R2 0] K*3m 3*6 i 9ot>-fna»ice« 



[M&H 2 1 ] IS** 2 0 KE«©K»S»*ttfc*. 

[»*12 2] ***2'0*fctt2 1B««HMMJ* 
[H^2 3] M*ai2 0*»6 2 2©^njWcB« 

[«** 2 5] =7-7, hH«**J«T*#IBi:. 
X^'J-XcS&bfc^T. hB«©&S*l*«ift»f£bfc 

±BSS*6B#ftS*&<8fe"f Z>1iJb\zM%.\zM^ 
\Z & # * ffilEx- * ft S Affix— * 4 

3 > tr a - * Ksfefr $ * * *mmsmb 7 n ^ 9 a ft tea b 

"cw** 2 6 ] 2 5 E«©*«ua«:/n ^ ? a 
s e« b & b*«# k * ^ » t , 

x- * Bi?ii?«» b t ^ -saiEx- * ft ffiiEaas s 

Xi7'J->lca^-r-5lft^«IE^Iffift> £6tC«*. 
fct>©TS>£, 

[§S**2 7] 11**2 6E*©*«tfa*7nf 
fcEfcUfcEStflMfrK^'C, 

±ffitt«MiiE*IBtt. fflJI*i#!©Bg}ft$erf 3B3I© 
—» ** b J*£ ft T If * t * 9 ©8 ft *> fT -5 JttI? M ft 

ctft^at-rs^a^^D^^AftE&ufcES^ 

[!ftl2 8] 8f*JS2 5*?>2 7ffl^fn*l:Et 
<D&m&& 7 n ^ 7 A ft E& b fcBSi«# ^ is . 
&&2fttzf-7- hB«©aWB*^ft^tJ^^ 'J->±flK 
ftig^Lfc«^a#*6. 7>^'J->©^H*W/itf$B 

ft^DttiTT.^ u->ttai¥ ; nBftW*nb, 



45^2001-83949 (P2001-83949A) 



5 

Eiueaft£. ±EA* , j->©»fl¥WfcflMi£rt> 

[ffi#^2 9] ffi$$2 5^5 2 8©^Tn*»JCE« 
®*«W:/ny?ASE*UfcE*IIM*fc:*i,vT, 

a jE£iji%©b«&&i$ u^^t. * g - >±©m«£. 
£ Steffi*., 

±ES«tIE#Wtt. ±ER«*ff**>ln]"*bTttl** 

»© ai* * * tu-r s *> © t * . 

&E»LfcB*ii#K*J^T. 

**y->*«-rB»fc. rx hit ©a 
— !fa«js:B»£B*fc*fjrrs %>©t»<5. 

£ £ SWB £ * * BBS* 7 n y 5 A £ E» b fcEBB 

[W*^3 1] M#JH2 5*6 3 0©l»'ftl**K:B« 
©^#S^7*D ^7 A £EB bfcEBBttl' *3 ^T, 
xXhUBli. *6*»C*tt««MI* I R«T, *^BSU 

HfcfcBBfcfSBBfiB^ni^ASBBbfcEBB 
B. 

SEBbfcEBBBfcfc^T, 

£*TT-5t>©T&-5, 

C <t *BBi*"*BB«B:/n^7 A£BB t fcEBB 

[W#«3 3] 1 *fctt»#E3 2S2*©!* 

BSB:/n^5A£B6bfcEB8B»::*s^T. 
xT, hia#«, &#Bj&J&*Ji&*fc©*>©T?**, 
>l£SBBiT*BB«B:/oif5A*E»bfcEB* 

B. 

[91*313 4] M^9(3 1*>53 3 0lsfn^l:Si 
©BBttB7n^5A*E»b&EB«Bl::*il'>'T\ 

£ £ S BB fc T ft BBS* 7* n ^ 7 A £ B« b fc Eft « 
B. 

[I»#B3 5] H*«3 l3fl»6 3 4 OVJfft* KEB 



(4) 

<? 

P3fiiTBA/!E ! fe©T&ft» 

ztz&'&trz bbsi^ 7d y ? a sea l &bb b 
b. 

[0 0 0 1 ] 

3&B. fei^fif^ay^A&SSil/feffigiftl: 

.0 fcBiETft«B**rrftBBa:BB«. bbsb#b. 

*Sj:tfE»BBfcl»-rft*>©T*ft. 
[0 0 0 2] 

[&*©&«] iSB. ^Dvxi^tCcfcftBBSrJf^T 
ftS*B&BBB©f'Jffl#BflDbT^ft. BAtf> tAW 
JUfflii© y-l-PCi:7'Dv ! xi7^ £<£o t^l/t'>f 

-f^:#©CAVE(rf^«$nft<tp7S:, #H7.i7'J-> 
t 7" P vx * * £Bo fc V RBB©»BBBfc 
20 -5,, t/HM^W^Hf^f- ->a >ilttt, 
P#©^tCX? U~>. &<fctf7°D^x£*£IS:«U & 
ffl«KBiR-rftBt&**B<» *©«**6K«ffJIOlB 
fcftTHft. L^L. Zl©«fc7&BBT?Bffl 
3hftBRB©**U — ^KB** 1 **^"*"^ S*- 
©fc^BBSBf&fefctt. Ba^&BPBBB^&g 

T$>ft„ 

[0 0 0 3] ?"J->^#ffiX^ U-> 

£©«£> XirU — Bffi-*»RB»&£ 
30 ©ft®, &3^«ffi^&£'T&ft tSittlO 
©^■^{StBlC **'J->£3DHK«"rftB*a*&B 
tas. »H:BR©7 , n5>x**SB:3fcBBlt 
j*BBT«, B7*ns;x£*©BBa t ;**y->-t"P3 
£<0&#ftJ:3fc, :/as;x**-*»X2'J->©Kfi 
4fcBB*«»TftK«B»#&K4:fcft. 
■fblCcfcftX? U ->©**■*», yD^i^^O^tttt 

BBrnB£«s*4BM«ft*>7 v 7->;*BBa t 
;m&©BBtt, *n*T?t>*iB*«*»*»* 

-to **u->KKB*"ftBB©£*£«i*r* 

(4$M¥ 1 0- 2 0 0 8 3 6^) 

[0 0 0 4] £TF, 0Si&#HaL^*^, ±EH l ©t>£ 

«S»S«©^nyi7BT**. 0 2»C*^T, 1 0 1 

0 3 «fX hB« 1 0 2 «r3e£-r«At*->3E£®!&. 

so i o 4\tf^mmn^y : ^^)^^^7i-o^mn\z^ 
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a"r*D/A«»lHll&. 1 0 5B^U->1 0 ICR 
fcSftJ&f S^Ovx?*. 10 6lif^Mil0 2 
£flt^f-S>#*7. 107UA/7l06®SJsiifi 

SA/D^IUK, 1 0 9(4x7 hB#l 0 2(D^©H 
^-^^jaiJtl-rS^^-^HilHlBS, 1 1 Ott$**t 
IE»£H-S:t"3CPU. 1 1 1 te^-ff lEftSrSBtg-T^ 

[0 0 0 5] ±E« 1 <D&*&mt*:<DPtMW>mz~3^ 

*t. 7 7 <J ^^^OTttttfi. ¥fflC-T 
«£>BA<ft«. K* 1 ©a*09©*tt«Ttt. 7 

nvxy-^©fttt£77U->©&^£:©&"3~ftrt*> # 
^ 7 cDftlfti 7 7 U - y<Dffl& t ©fci~ ft <k 0 'h£ it n 

[0 0 0 6] @3H «l®f»4#©7D-ft 

[0 0 0 7] S-T, /^->3S£Bi&l 0 3(4. ie*^ 
©f^ bBOIfel 0 2 *SS£U l£x7MS{i!(4, <ffl9# 

at. -r 7f i i 2. Rrjc«s«iaTii**ijEiaK 1 1 3$: 

ili&U D/A^&IU8§1 0 4 $:IftLT, 7*nyi^ 
* 1 0 5dJ:oT77 U-> 1 0 1 (C8i;£n5 (S3 
©Xxy^SlOl). ;:©£#, 7 , Oyi^^l0 5O^ 

tti, y->i o losnt^nTi^t, 04 

(a)fc*"rJ:3lC. ±i2x7htl#l 0 2©7y"'J-> 

i o i±^©a««tt. i$Mmmz&M-?z>. #Cl. 7 

i7'J->l 0 1 {Zfatfbfttz**? 1 0 6T'. ±fc» 
bfcx7 hiH# 1 0 2 £»«U A/D*»|g» 1 0 8 
SriglSLT. ^^->«JtaiH]ISl 0 9HA*Sn* (0 
3©7x-y7"S102),, A9 — >ttUti®& 1 0 9 Ttt. X 
7hH^ 0 2©*©Il{fex— ^fcttJttiU fXMi 
10 2©M»i. ^£*iIE-f -5*:£>©*jijE».i:£. C 
PU 1 1 OTftgU ffilEx-^Sr^'J 1 1 1 KB* 

(03©7x-y7SlO3). 
[0 0 0 8] £©7x-;/:7"S103©. &m<D2tWt 

1 ©gg©ftg£lfiIEx-:?©±J*£^tr®3©3ttt£ 

o 2<D±.mtym<D&-2<Dm.t. z.<D±.miii : m<DTi\m 

t<Dltfr<b. ±Ef 7 hit 1 0 201EX^ U-> 1 
oi±t©. ±T#fti;:&ttsm&Pp1l®^£i9©£jt;ft 
±T#l*]©S»£-f •& (0 5©7xy:7"SlO3- 



(5) 

8 

1). Btt»C» fflttS$n^x7 hH»l 0 2©fe3t*ja 
©S*iT-5 (05©7xy:/SlO3-2). ±IB. ±T:£fa 
103-3). 

[0 0 0 9] ifctr, 5*ft<Z^U->lCSUl/fcV^ 
SEt:'x:*{I^(4, «SAWyfl0 7, A/D»lfil 
.o &10 8, WxM7fl 1 2S:«*bT, S^-ffilE 
SRI 1 3tCA73$n^>. S*4t!EIIIttl 1 3TH * 

*y i i iKE«snTt»*3E**tiEx-^f*tse-3T. 

(MMB^SHHEL (0 4 (b). 0 5©7xy7 p SlO4), K 
*IESnfc»fc«*»tt, D/A^&lslSSl 0 4£*S£L 
T7"Dyi^? 1 0 5C:A77£tlS. 7"avi^^l0 
5(4. 77'J->1 0 S*©fcV»!** (0 

4(c)tr^-T) j&«»5ftS (05©7xy:/SlO5). &tz. 
SUO«e*«tUT. S^»7'ayx^i'T^tfclft 
#£l^©a^bfcIft«<tUT*^-f5fc&t;:. sjut 

©g«J (#^6- 1 7 8 3 2 7^) rt*<&3. J£TF. 

0j5*#Bst^*<e>, ±iB^2©«e*0yico^Tiji0j-r 

*. @6H ^2<D^*t»JT'S.«)i«K«^#«**ffi 
<h. -?-©l£g©:/D-;/^0£:*;T. 0 6CH3^T, 2 0 
la, 20 1b, 20 1cttlfc«ll<»*J!»f4«»¥ 
IS, 202a, 202b, 2 0 2 c (4H*©3i#-2:lfiIE 
f*ttlBSHfc^R. 203a, 203b, 2 0 3 c (4S 

30 a, 2 0 4«iws^n5x^'j->T*5. 
[ooio] 0 7ii 8i£$n£:®{§t©}§m£*'r0T' 

£3. 0 7JC:}3t^T> 205a, 205 b, 2 0 5 c (4 
SI&gafcfT&to-j'KSItLfcHfc. 2 0 6 a, 206 
b, 2 0 6 c ttS»**Sfrfcofc«lCiSMtLfcH*. 
2 0 7m, 2 0 7 nBMffll&Dai^tSS. 
[0 0 1 1 ] *tr. ±I2M§ 2 cDffi*OT0ftB*BMfc&7i* 

SB#2 0 7m, 2 0 7 nlCOI^T, MUM^^^2 
40 o 3tr<toT2owil#*^^^lcm^?)<k3lr»g^ 
£D|gU 8t****a2 0 2«^*fi^lC«i:^fi^€r 

fr«tO, iB«©^^S: + ^>-fe-'Ut. 07©2O6a, 
206b, 206c fi*^(Cf«t-5i -5 IC, 

[0 0 12] 

so ^5fe^JIC^-T±K©«t5^^^«> 7^U->^¥ffi 
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U 6 tf &5ga©«IE3&**:»HW* - t*«T*«*«. 
3fcA,fc*7 * 'J - >©<fc 5 t 3 ?® t BR 5 ft ? 'J - > 

[0 0 13] »l©a*«l;:S'r±E©«k , 5&a 

jSt?b, a«a©»aaafc. **5©aat, 

i: as -a-T**^ it tut tt e. -r > a& 

fit ^^n -/ 1 J' ^ ©fit* I ft l:SSS t T, g*©& 

£^©JfIE£fT5-£tt&3gg©«BBT*T*# 
* *&Ma 0 JJUft- 5 © C -f O v x £ * ©{£§■*> 

LfcaiC, XiMj->©»«a«*flsT<&aaiCtt, B& 
a^jE&fTfcS'&fi* 1 *?). S^Il/it'O^WIS 

[00 14] *fc, 5B2©a3fe«K*'r±Bco±-5«t* 
{£Tli, 7. £ U - >ftR«^D-/ x £ ^ < M 

i^Tfc<&Ra*»ofc. ^©&*. gfiClSf^iK 
fc, ;*0y->»tt*:/nS>x**&a-*lS]*£. ISff 

ttwtwct*«-c*f, H©aaffac*MM(HW 
3&»d»*»*tV»5»a*«»ofc. a 2 ©&*«£* 

-r±E©<fc?ft«J&Ttt, «»cynyi^^CJ:5* 

fete, efe«©-gs*«fcT-€-©gs»©»s«rPS-r*^ 

*. z.<Dtz$>. m.mn\z.\t, aaaa©/*?*— *r&a 
feaa«, jau«nctt*i»©**ffl»"crou7;v^-f 
aaaaaaav ■*-n-6n&s£&*i^3aaa**o 

[0 0 15] *5EWtt±E»B*«l*T*fc*«C*:*n 
fcfc©T\ g*fiB©X7 U-XlttbT. 

Ea*a«CaaT*£ifc<. «*C5*Oftl'»*t 
&#^^<h©T-#-5, H*a&agB, a 

tfaaaa^nd^ASrBai/fcEaaasaa - *"*;: 

hii<gi£«i* 1 t5#*7©&B<>:, yPvx^^©ffiS 
©ttV>aa«*S £&©*?£*. s*«S^gi, 

a#a, sitfaaaa^na^AfcEaufceaaa 



70 

3©£Hafc, 7 p Dv ! xi7^^7.^ l J->©ftB^ , I^# 
£a3E"r*££&<. XfU->±©Wa©fi«»cHfa 
©*#S©***«*f *Jii©T*«, Rasa* 
ffi, a«aai£B, feiW{fea«/a^7A&Egl/ 

v>aa£««T* ££©•?#*, ^as 

10 xi^KJ:****, ^D5?x^^©E«**af»'PSE 
Sicbfclt3©B*«tbT««.Ci:©T 

ytm&BJsm, sfca&uisfi, 
uif 7A5Eil fcEaa* *»ai" ^uiSIMtU 

[0 0 16] 

*c #89i©a#3g i tzfrfrsaaaaaaa. j-* 

20 *©IS^i*«iSr*IJb, aaBa£bTffl*T*aa^ 

it, »»*«©a«ftjiai-r*a««-**at. ±e. 
a«*»6B«*a**<aaT**j:5. BaK*MK 
a©a**#>t*ajE7 i -t3'*4jsft'r*aiE7 f — 

?at. ±E«IE7 i -**«aUTis<aiEx-i'Ba 

fat. sa^fcittwatrsfewT**. *«9i 
row*« 2 t^*»*aaaaaatt» i Ea©* 
aaaaafc*$^T, aassftttaaaAa^at, 
. g#ttfc±Eaaic»u. ±EaiE5 s -3'Ea*aKE 
30 abT^ftajE^-^TraiEassff^ ±«aaaa 
^ajcffi*-r*aaaiE*at. sasna*.^** 
aafi"*t>©T**. *s!«coi*a3i:*»*»5*« 
ssaaatt, a*a2Ea©aaaaaat^^T. ± 
EaaaiE#a«. aa^awaasaarsaa©— 

saaaaaaa. aaai* s 6 3©n-fn*wcEa© 
aaaaaaic*fc>T, ±eaa^aa. a*snfcf 

40 H^tLTdi^-r^fcwTfeo, ±Eaaaa^5)7i' 
u->©a«*w«ca«taDwr^i"J->*ffl*R 
t, s^icax., ±Eaaa»^aB. aaanfc±e 
fxnti. ±E»aaat, ±e*2U->©»w 
*w*««t*»6. aaaaroaasata-r^fewTf* 

[0017] *aa©aaa5«r*»*»*aaaaaa 
a, w*^ i a»& ^ ©^-rnA»icEa©aa»aaa>c 
*it>T, aiE»aa©Baftaabfcir»^f u->±© 
a«*aa»i£a«tt. a^. aaaa^a. ai^^ 

so S, RZ^T,^ U->©^4fit^(6]*, 7,^'J->}^ 
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^ft«, ±EA*#a©ta«*fr**>in]#UTiftH** 
[0 0 18] #5SW©SI#«6£j&^4*«M»l*»1t 

^a«> y-yz^-rmmtTX hia^roswi*^ 

£ *T BUB t £ S&T b It Bffi * i»T a— *fjWft 

[0 0 19] *»WOil#5l7KA^*»llia»S« 
tt, «*fl!2 3&»6 6 0V»t , n*»fcB««>*«S»*«C 

*UfcH«^**U->K19:l&t**4:£ , bl;:. hB 

^SnfcrX h ±E*ft«Tr»jKT 
£*>©T&4, ;L££4#&£-f* ! &©T'&5. 

[0020] *%w<Dm?£m 8 i:^*^5i*«i9:^e 

£t*T, xXbB&te, fc^d^.J&fifHt^fE^IT, 

3&»o«wj^**-r ft«»<o»«j«T*i«r« *>©-c& 

[0 0 2 1 ] 9 

[0 0 2 2] #fgW©fit#^ 1 0 lCJ&»3G»*Gfe«ta:l£8« 
tt, 8 Sfctt 9 KEfcWBMMMBSUfcii^T. 

[0 0 2 3] *^^©tt*^ 1 1 

ai*3R 8*»e>i o©<,vrn**KE«©s*«fi:#gB 

[0 0 2 4] 1 2 fC****-5l&{it&i*§£B 

tt, if*S8**6 1 1 ODlif n**Hi5«©W«SJ^SB 

©T&-5. 

[0 0 2 5] *SS9!©W*E 1 3 ic*»*»*tt«a**& 
tt, Ht^4^1"^fX hliMIii:. BIB 

*x*u->ksi*T5I!*bs*xs£. s«snfcf 

i^JtiSSUT, &»t*B©£»££ffiT*££frJ*x*i 
£. ±E£B*» 3 <k 3. B# 

-*£j£X|g<!:, ±IE*iIET : -*£&8bT:fc<*itIEx 



(7) 

4. 

[0 0 2 6] #38g3©»#B 1 4 K*»*>*Bfe«fi##ifc 

tttt£l!*BA;*JXg£, 3*H*fc±Eft*K*fU ±15 
fctiEx- * EBXg TEt 1/ T ^ 5«IEx- 9 £ ffl 

lit. fcSSfcBAfclltfcWBtT**)©-*?**. 

*569!©tt#Bi 5 m&mi 

[0 0 2 7] #5fi9I©tt#K 1 6 K^*lftBSB.3&i* 

ttfc*v»T, ±E««*xgte. «B-snfcx;*MiB© 

TttS^J-r-S^OT'^D, ±E»'J&B«**6X?'J — >© 

»w^wa:«**«ioffi"r^f J->ataxa*, £6 

mt, ±maMwmt. ±ex4Mj'- >©»«*»&« 
$gt**6, awefe^wsa^^m-r^fe^T-fe-g., 

[0 0 2 8] *fgHJ©if*« 1 7 £****£ ISftfgiaS^i* 
tt, W*^l 3**6 1 6©HTn**KE*c©!*Ba#:£ 

RtflMe»j£«*©35*frfc<£%>10*, IS 
30 i*tttUTAM5A*Ig5« $6fCfflA. ±BS 
MlEXSIi. ±EAai8©KB*ff*%>ini*LT, 

**>©T*4. *389I©B*K1 8K*»***MMMW 
ifctt, W#Bl 7 JCE«©!fe«ai5*aclC*^T, ±E 

[0 0 2 9] 9JC****4*#g^*S 
40 «, W*^l 4**6 1 8©v*-rn**icE«©efe#g^* 
j*IC*3t*T, ±El*#ai$xatt, *#tiiEXST«iiE 

»4«[S*T^^ , J->lCt9:K1**t>OT*0. ±E» 

4. 

[0 0 3 0] *^BJ©W*S2 0 \Z ****•& w#a^^s 
tt, Si**l 3**6 1 9 ©t*1*n**J'E«CD^«g|g* 
so aic43t*T, IKr^Mftlt *6**U*&fiif^ 
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(8) 



13 



[0 0 3 1] *^^»IS*«2 1 
tt» M*9I2 0CB«O*«k8»*ttK*t»T. ±Ex 

[0 0 3 2] *K9!®M:ft9[2 2lafrfr«Aftttl*#& 
[0 0 3 3] 2 3C^3b»*BMftS«*ft 

«, w*^2 o*»6 2 2©^-rn*wc^«oe*#s^ 

[0 0 3 4] **9iOBI**2 4K*^***a«*j*- 

a. »^5 2 o*>e> 2 3©tifn*Mci2tt©efe«SfK*' 

[0 0 3 5] *$£W<Dm*m 2 5 Kj5»a»*(fe«tf8#:/D 20 

E** # A * M jEx- * 4iiEf- 9 IB 

fc, ±IE*fiE7 ; -3'^«J#-r-5ttIE5 i -^feti^)«t 

[0 0 3 6] #fg$©lli#^ 2 6 »C^^-5B*«g^7 P a 30 
^A*E»bfcB**H*«. K#«2 5E*<Z)ftffc& 

[0037] *%w<Dm*m 2 7 *ft«ai5^a 
^5A*E»bfcE*i*#tt. §i*3i2 6ie«<Di!*{§!8 

jK7ndf7A*E*UfcE*tt#£4S^T, ±E*fc 

iiiE¥i®«. jfls»*©H*s*j*i**ia*©---SH::** 40 

b ff£ £ T Vf -5 "7 7. 9 * ff -5 ^S^lfll £ Wf * t> 

[0 0 3 8] *BW©«**2 8K#***«»:/n 
^A£E«LfcE»*#«:, i*|2 5*62 70lf> 
TftjWCEiE0i!*«S*7o^7A*E»LfcE»**<* 

EHftit»3MIte. £j5E£ft*:±Bx7. hH««h, ±E 



74 

[0 0 3 9] *X««D||#9(2 g-tC^SRttSK^D 
#5ASeatLfcE*«*M*. »#312 5*»&2 8©H 
rtt* J £Eitott«8ie7o^7AfcE»LifcE»at#. 

©is«c£. u ^m^m^m. m 

[0 0 4 0] #JgW©W#K 3 0 H^75^R#S:^7 P n 
^5A*E»bfcE»«t(*:tt. W«Jfi 2 9 E«©*«» 

©T&5. 

[0 0 4 1] #fPJ©M*^3 1 kl3&»*»2»ftlfca«^a 

•fn*»»ce«o**a»yn^5A«:E»LfcE»a#. 

[0 0 4 2] #?PJ©M*3!3 2(C^*^R«a^^D 
if5A*E»UfcE*«Mfrtt. »*«3lEtO*«tt 
f^o^ASESLfcESttEttl-fe^T, rXMt 

[0 0 4 3] *S£9J©»#E3 3IC^«lfe«lU$^a 
y5AfcEfitUfcE«MMWi» «#3t3 1 £fcteW#3l 
3 2E«©tt«a«^o^5AftE»bfcE»a#lC* 

[0 0 4 4] #3£BJ3©§fjfcJl3 4^*^*e*«S^7 p n 
^7A*E»l/fcE»«#tt. i*K3 1«»63 3©lf» 

rn*»KiE*oi*«a*^o^5A*E«kUfcE»aflE 

[0 0 4 5] *58W©**3B3 SlCJ&^ilftaaiJ^D 
^5ASE*l/fcEBlt#tt. W*«3 1*6 3 4CV> 
m*»KE«0*»»*^° ^7 A «rE» l/ftEBK# 

fc©T&&. 
[0 0 4 6] 
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15 

S»-T-2)^Pvxi7^ (IMMSM^R) . 3(47°Pvx 

g) . 5»ii*«ra**aj2rr4!*«v-* <«m*a*^ 

[0 0 4 7] H'T, ±B^ni?i** 2(4, 
tt«ft^ns?xi7^, CRTS^Pvx^^, DLP 
(Digital Light Processing) S^n^x?^, /I 

(4, JMMIK»4/ , «-V^3>Ka-^. ittJCPU 
•^DS P (Digital Signal Processor) ££a&A/£ 9 

*5©*#0!l(;:(4, ff*V3-y, l**^ 20 

=l — Z>. fc*. ±fei*#V-X5*3<t^±f2 
A^74ll ±Btt«*iIE8«6fcrtSSnfc*lJS£U 

©gffi(4 i &-f Ufc s P®T£>5'.&g(4ft< . 

©eat, *fc±e^f 

[0 0 4 8] *fcH8tt, *H*fiO»«lK±*!*«l* 30 

ttlKJ:*«MM8l&£BTtt. ±lfil*«*iESB6€:, 
1 ©*«W*«fc±*ft««l*ffl37 r Ei 

Atncii:±D. iftBSf&aastffrton*. bk* 

t»T. 3 0 1 tti-lf*&MMI«*X*flMI&2«l 
ttftttft*-#-F. 3 0 2t4a— !J , 3&»6flMI*a«U 
fcD. HB±©tt«*«*£tttttt*v9*. 3 0 314 
^aif5/»'t»x-i'35t£*B*bfcE1tii*' 3 0 4(4 

B#WII«^bfeD, +-*-H30 1^X3 0 2* 
0 5(4^feitSB3 0 4lC«JSSnXM7 p D^7A2; 

ttf^^Sap-r-S+^ffiSSB, 3 0 6 (4B*#{l-^?r-Nf 
i'tXTtSWA^^tU. 3 0 7(4ftgBlC*rLTaj 



16 

0 8 (4+— H301, 3 0 2, S2t6*&# 3 0 

3. £fBHSfi3 0 4, fp&$&SSfi3 0 5, «kmAt) 
«U 3 0 6, *tB*^«y 3 0 7 *»«t*/UT 

H lifc&A^^'J 3 0 6, j3«fcim 

fcfflfc^'J 3 0 7tt, ^©$fig£±K1f:i£B3 0 4T 
JSfflU *«Aft*%U 3 0 6, iicfcc^^m^^^'J 
3 0 7 S, ?!fe(fe«|jEgfi6K(4«-b/«t^«lfifc<3:bT'b«fc 

[0 0 4 9] ^(C, lK.k***iSU&£« 

"J-> 1 CDJES*fp](CjC*LT^*<D^(n]tC, ypyii' 

x-^^^P^7A^ieg<«^3 0 3«t0iE1ISfi 

3„ 3.— tr'*t*— h*3 0 1^V5X3 0 2frt>At) 

ij 3 0 7^f.l$l!i^itT^avxi'i'2Aill*$n 
I^-e, 5^ r-iBf&(4££75>i;*fe«gM£3 0 3 (C 

o TJMfc *> © IT US* LT <t ^. 

[0050] -?u s Jx.i?9 2i,txj3Vtzvkmmn$:®% 
^cMnaiAi'. t-^ Mi»<©ai*s**3*^^>j 

->l±l::»J«Sn*. SfciSi 3 (4, 7,2 

ij->l t7 P Pv ! xi7^2^]E^BSnT^7it^t 
£, «j&(£B 7#7>£ 'J- >l©iEffi(C7it^ti:, X 
i7"J->l©affi^t»ct(C«t0, S^0*i4^)TH 

H«©SWBi*;« 3 ZWlB U &&SIESB 6 ©Bfc&A* 
/ty 3 0 6(cA*T-2>c i<DP#^T, ^TvhB^WS 

U ^^(-S^^^^^f-V^''^^^^-^^-^^ 

*©«iE5*-$'&*aiu ^fetegfi 3 0 4 , *fci4te 

«j«#3 0 3(ClBttLT43<. 
[0 0 5 1 ] #(C, IBfeBttiEyP^^A^, IBS!«^3 
0 3 J:0±fBtSgB3 0 4(cK*-ii*n, «F*«aSSB 

ij 3 0 ejfcfciJMfcHifl^'J 3 0 7 KS&ttKSMfcUT 

tttfcm^/^u 3 0 7©rt*a, iB*!#(t^ 

[0052] **jfi©»*nr J: 
{DZfuyirt&titZ&W? 0 9(4, *SI!6©^1(C 

Ulriit^T, 7 0 1 (4x7. hjB^Sr^eKT-S^T. 
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hB&£fi£^a< 7 0 2«S!l!Silf5A^L- 7.2? 'J - 
>llfe^-r-5l*#S^S. 7 0 3ttX*'J->K8U 

O 5tt^7>hH^tttli^7 0 4 0f7, bB{|!lCHT<5 
1t«t> 77.hB&£fi£*a7 0 1 Of7 bBlfe££lt 

*jtT> ^s^nai-rssmn-ii^a, 7 0 6BIM 

ft¥ft7 0 5©£M£A?JU T^u-x-ai*©^ 

«IEx-^ («jE7-7;W ^HffiTSfcijEx-* (« 
£7—7^) £fiS*a. 7 0 7«*jEx-5' (ttiEx- 

£&&-7-&«iet-7 (*liE7-7;u) te«^ 
a, 7 o 8tta*ufc^ift««^*s»t#tt**«A* 

¥8, 7 0 9 «tt«X*^a 7 0 8 T*gltfcl!*§!«^£ 
*HEx-*Ett*a7 0 7lC&JtLT^5*iIEx-7 

0 2KtB*-r*ft«*tiE^aT»6. IT 
tt. W¥R7()30W»81WtbT*^746I 

£7 2£ffl^-5fc©iT5. 

[0 0 5 3] *fcH 1 0 tt, ±!5B*««iE^a 7 0 9© 
$j££*T7ny?0T;&£. BlOlC^T, 40 1 
ItVk&m^ * B» 7 U — A ¥ft KB*® 0 HIS b , 
JB5t$nfc7 H U7.<DB*B£ti5zrr* A7J7 L<— A* 

fcfcJ:DltjELfcB«*7l'-ABttK*«U ftftff 
^tLTW^ffi^-rSUi^^W-A/^U. 4 0 3tiffi 
*71/-A^ ; E , J 40 207 KUA£f££-f 57 F U-A 
^4^a. 4 0 4tt«IE7-7 (WjE^-^W 
a 7 0 7 tC*3*iiIE7-7 MEf-^W £#B8L 

t4AA7l'-A^t 1 J 4 0 1 <D?g&©7 FUXSrUi* 
t57KUXXft?S. 4 0 StJWiEx-^ (ttlET— 
7;W !51S*a7 0 7 tCfc-SfcllEx— ^*#BBUT, S 
**®«**ffi*T*ft**ffi*a. 4 0 6liA*7l/ 

-a/^e'j 4 o ifr£>w.vthi<tzm%KDwmmt. 

t-5B*fflra#a. 4 0 7te*§IEx-* (*tIE7-7 
•;W E«^a7 0 7lc**JfHEx— * (WjEt-- :7W 
*#BLT, 7HUX*±fBk40 3*«ffl*l/fc7HU 

-5v7.^saa*ij«^a. 4 o 8{j-7x^fflsfj^? ; a4 

0 7©#iJ«IS*t«oTB*lCV7.^jaa*ff«:^ffl73 

-r-5-77>i7 5aa#aT$>So 

[0054] xmi&oJ&l&ilzisiiZT* hmfe 
<Dtt&L\Z-D^XWtmTZ>. 01 1&. *3llfiO»ffiH' 
*»7*7-AhB*<0*J$B"r**>. SI llC^-fcfc^ 



ftSBBBSt*. 01 ltc&^T. fffkA£Htt£B 
tt, 77. hBB0«M£K9i"t*fca©H»"?*D* * 
£1"* ^. SI 1 K^fxT. FB» 

[0 0 5 5] 011 K::*T77 FBBH 
««|RIHIICG.BI/. Id 36^-5 C K J: 0 . S 

•5, «»JT$>-5. 77 U — >l©£ti3fl® JSC 
T. T-7;hB«©**B«KW*jft*afft*<Sl«Ufc 

[0 0 5 6] *i£> *mmv>Mmi\z&iiz>y L --7)v<D 

BjfcKtJUTRBT*. 012H *HJg©J^!i 1 £33 
tt*r-— 7;U (BIE7-7A0 ©$tfi£0T-&3o 01 2 

[0 0 5 7] *nm<DMt&l \Z&Z>Vk&®&3iW 

T^ffl-r-5>JSS»*> HSffl^TKit*. 01311 
30 H**»t*. BB7U-AIC*tt*BW* 

<Dia^0T'*-So 01 3lC^-T<tplC, H<t7 b-ACO 
£±©jB*^. *Btt(0,0)©Hji&O£U X«, Y«& 

s^n^natt*. 1 tcfett^iBfe^e^s 

ITtt, I»fR7 0 3**Hi*-r***BBtl/T, B 
#7l/-AC2:^ffl-r?.. Ii7U-i»Cll CXXCYB 
©B*T?**-r*. *«BIE*a7 0 9<DXJ]7 

\s— A/^U 4 0 1 tti«7W- ASS, Hi 737 1^— A 
pt^B'J 4 0 2«B»7U-ABSr^n-?n^fflr-5. B 
i7U-ASIt SXXSYfl©BBT, BB7U-AB 
40 BXxBY{B©B^T'^-n-€-*n^fi£-r-5. *3im<DMm 
1 tri5tt-5I!*«S^^«T*«, BXxBYfi©x-7;i/S^ 

[0 0 5 8] 01411. ttiE7-7Mh©7-7;PS* 
0«fiE4it0t*5. 0 1 4 IC^T <fc v *HE-7- 
7;Hh©T— 7;US^«, lifi©ffi«fflx. y t> fi^w 
0. wl. w2, w3T^fiK-T«>. 1 iZ&tfZtkm® 

j»S«Ttt. CXxCYP©x-7;VE*T^fi£$n^>7- 
7M0i. BXxBYl@©7-7^g*T$J#-f37-7;U 
so THS«fclCT2*ttfflt *. 01511 x-7;H0, Tl, T2© 
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\Z. 3.ne>©-r— l3t©ffiSttx, yt'W 

[0 0 5 9] £TF, *WH*l«fc*5tt*» ±3gfti2*l© 

-5ftS:»B^P^« P(A) t*Bl/. y) 
Cfilt51*P*. Ptt) lx, y]t*BT*. * 
-5H^7W-AA±{r*5^Tx7> hB&£*J5£t*5fi£ 
®fc«£Q£Q(A) i*EU «MC. (i, j)#»©4**J& 

qs, q(a) (i, j] tana-ra. y—y^T 

(i, j)S«£>©-r-:7*;|/gifi£, Hi. il tSSET-S. 

Btt. mice, s, B&sers 

7;no, f-^ni, f-7;n2, f-Wh 

fit, #CT0. Tl. T2. ThtStia-TSJlt****. 

[0 0 6 0] **Jt©»iBit:*»t*»^sa*» 

(CSiWf-5o E16I1 *S«©»Il«)ft#*l*» 
0 1 6 firi3t>T, 5 0 1«B#:7U- 
AS±fir£fi£L7cx7> bB&, 5 0 2fii^7.hB«5 0 

ft. 5 0 3it^LTz^7, hB«£#*5ii#bT#e> 
nfe@#7l/— AC 1 ±©-r7. hB&U 5 0 413^7. h 

AC0±l:#5>nM#lS©f7 hB$U 5 0 51JI 

B&5 0 5£ttIE$&3!L£*iIE&iIi{Su 5 0 7tSg*b 
fcB§l5 0 6***5ii«LT»&nfcia»:7U-AC 
2 ±©&!Wl!*<&> 

[0061] *t\ itiET— y)v^<omi¥mm\z-o^ 

B16Ttt, AtlWms 0 5 fiixZ hB# 

5 o i tra&frbTBwrr*. bB&5 o 1 it. m 

fiTT7 bB&5 0 2 »«jftQ(S) tt 

*©**««jSQ(B)fc*«Sn*. fXMi5 0 2© 
«r«j£Q(B)tt. »4fE*TbclK«k*)T-*MB«5 0 3 

[ftl] 

Q(C1) = Tbc1 Q(B) 

mmz. r^Mf5 0 2©#M(B)ll S&TbcO 
firiDxT, hB&5 0 4©«f«jSQ(C0) »c^fcsnfct 

[ft 2] 

Q(C0) = TbcO Q(B) = TbcO Q(S) 

A7JB&5 0 5 0ffltj&Q(S)tt. TsblC «t 

I«5 0 6©#MQ(B)l:f§^tl, £5ic*iijE«Big; 

5 0 6©»«AQ(B)tt. SE«Tbc2lCJ:t)B«5 0 7 ©# 

ss.'SQO ir¥«$nfe<t#x, c:tt£ft3-rS5i-t 

-5. 
[ft3] 



II) 

Q(C2) = Tbc2 Q(B) = Tbc2 • Tsb Q(S) 

SU«8»©»1ttt*tt3E3eUTt»tti»OT. ^Tbcli 
^&Tbc2fii-ifcU f7> 5 0 At. &%Vkms 0 

[ft4] 

Tsb = Tbcl ' • TbcO 

(Tbc1 i*Tbc1<Oi&£ifc*3l*') 

ft 1 -ft 4 HfT, hB&©^l&£Qfi:tH>T©^&T& 
*. 

[0 0 6 2] l*«!*|jE*ff»*C0»f^B31f3t»T 
iK^T-So A^3ia#5 0 5(i. #B*§firoUTft5fir:*: 
-f£&fiI<k9*iIEf£Bft5 0 6£±fi£U 8^-f3 (Tb 
s2T?SE*-r*) CtlCtD, ^3-©&U&i£B{£5 0 7 

20 [ft 5 ] 

P(B) = Tsb P(S) 

[0 0 6 3] «lr»T, #*Jfi©»ttlfc*Stt*tt»S* 
II 7*50 2 7fi£, *HJ6©^SeHw«tSI* 

tt, *SUB©»«1©*#7D— hT*0, 01 
8tt, 01 7 (D7.TV7'S\<Dmfflt£* : TV T^Sl-l — 6^ 
it7n-ft-FTW. x7.hH«©fi:J^t 
30 IAU«)¥M»&R9IT« (01 7, 1 8 ©T.iry^Sl, SI 
-1-6). fXMt«ft7 0 ItS, 01 

(H18©Xf-yySH). a»f8l7 0 3a, f7>M 

B{ftZOtT*(01 8(D7,y L yy'Sl-2)o l!*Mf^7 
0 2fii, x7>hB«*7,f J — >lK»ifr*. *^'J 
->©*B5tteafiBiT**fc*, x7.HB^©SW?* 
«fe3 ^©^®T. «KfS7 0 3 

ttifc«£fcBI rX hBft©£#£^tr <t 
40 SfcflHBU »^B^Zlti-^(01 8©7>^-y^Sl- 
3). 

[0 0 6 4] 02811 I^fcTX bB&©&*m& 3 
fcJMBLfcHifcZl©— 09T*4. fc£U 
'J-> 1 S7 0 3 ifflfif Hi, *<tt/Xi7U 

->l©3UB©tt«&£fc.fcoT*fl;"rs. ££02 8 
fii, *$gi,^UX V= 5 X 5©J§&T*&3. r^hlt 
«JtB*a7 0 4tt. JHBHfMOtZl 
jfe©««*«milUfc1**jfeB<fcZ10«:*J*-r*(Hl 8© 
7.x-7^Sl-4)c 
so [ 0 0 6 5 ] 0 2 9 te, 8r«£W*Z10«)-«&*f 0 
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T"&5. fcfc'U @29Hm^UXV=5X5«)l 

^T*i>. hH^ata^g7 o 4«, ita^wazi 

©tt^fifi) sum-*-*, hct. »»jfiiis*io»*«u 
x vfl* o 4>&v»»£tt, Hfltsv*T»f Tsam-r*. 
»«j<M^«DR#uxve.kD*v»*£tt, mm 

®&£9tf*#fr>MC. UXVfl*»HIU UXV(@cD 
WmjflliHiftftftfft <■ 1 8©Xf7^Sl-5). ttb> 

#1 Ctt*-3tt"r*7.'*U>yffl3Sflfc'5 (018<D7 

[0 0 6 6] d^T'«^-»-0iJtL.T, 

HT, #gt&Q(C) [0,0] (019W7x-;/ 7*Sl-6 

1). BMS£. #*&Q(C) [1.0] MHO [U-1.0]£, JffitC& 
3rt5(01 9©7t^7"S1-62). SSK, &flt£Q(C) 

[o, i]~q(o [u-i. v-i]^, miz&fe-rz m 1 9©*r- 

•;/ 7*Sl-63, 64) o 20 
[0 0 6 7] a»«S««©*)e*IBKt3t»Tlft 
^T5(01 7, 0 2 0cDXT--y^S2. S2-1 — 5) » 03 0 

OCfcl^T, S*fH|C^ © 7 0 5 14. 4^©«r«*Q(C) 
[0.0], Q(C) [0.V-1], Q(C) [U-l.V-l], Q(C) [U-l,0]Ti 

iC&iffrf-S (0 2 0©7-r-;/7°S2-l). dCT. £52£#i 
fKTSIf&^t^ 03 OfrZW Q(C) so 

[0,0]~Q(O [0.V-1JT**. H*i:l/T, Se»xl.y0.yl 
(0 2 0©7x>;/7 P S2-2~4). 7^7 MH&®«R 

TJcrt&-t3*e^(s«£##>> e»Ji^ffl«RDtr^ (0 

2 OCXf >y7S2-5). 

[0 0 6 8] »1>T, MIEt— 7;Hh0*)**IHKt?l» 
T, 0 2 161t>TR«tS. *|iE7— 7;U©^J*T? 

^®fMt*«T, Btt©*liEx-7Mh**i«-r* (0 
2 l©7f7^S3-lH). 

[0 0 6 9] 0 3 1 14, H^l^-AC OCDI&BJ10T& to 
3. 0 3 1 l'^T<fc5IC fi«»j£»*RDK7-*hH* 
*E»bfctt!8©ii«7U-AC0€r#AS{BI2 2 CD 
7x-;/yS3-ll). iS^7l^-AC 0«< x7 hil«t£f£ 

02 2©7T-^7''S3-12~155r, 
C0±co±Tc7)ja^P(C0) [k, 1] (k=0~CX-l, 1=0~CY- 

4. 

[0 0 7 0] 03 2, 03 3«, 7;H0cD*fee£ffiS so 



£Sft93"3"-50T&-5. 03 2tCfe^T. ;fBLTl->£P 
(CO) [k, l] *t|S*ii^««W)OrtfiHr»<S>»^tt. P(C 
0)SHtt4^©#«AQ(C0) [i. j], Q(C0) [i+1, j], Q(C 
0) [i+1. j + l],Q(C0) [i, j+l]£fc£U (*I#J**£. &6 

[»6] 

rx = L1/(Ll+L2) 
ry = L3/(L3+L4) 

0 3 3 K*-r J: 5 ic, in&4o«Di*ija*«*n^n« 

«-r*B±Olf*^iQ(B) [i, j], Q(B)[i+l, j], Q(B) [i + 
1, j + 1], Q(B) [i, j + l]*»6P(B) 7 TfttJIC 

U TO Ik. Ill:*llt4. 
[SSc7] 

x = x4+dx»rx 
y = y4+dy*ry 

ittz U, 033fC*3«t *Q(B)[i. j]CDffi«£(x4, y4)fT * 

C£T. P(C0)3&»»*ii3t«*RDOn«fc*2)*^tt. T 
0[k, 1](C" n»77r SrftT* (0 2 2©77 v y7 p S3 

-11-16). z\z\x\ " W&yy?" Z3.xz>t\t, -o 

[0 0 7 1 ] 02 3©7xy 37 P S3-21~24«r> B»7l/ 
-AB±<D^T©i@^P(B) [k. 1] (k=0~BX-l, 1=0~BY 

-Dico^T^oig-r^ttcko, x-7*;i/ri£fefirr 

*. 0 3 4, 03 5«, t— 7;Hl©*J«ffiaSBlWT 
50T&&. 03 4(w*3^T, f gtT^IiP(B) 
[k, 1] £Btr#*jSiQ<B) [i. j], Q (B) [i + 1, j] . Q(B)[i 
+1. j+1], Q(B) [i, ] + !]**», rt#Jt**» 8 



[«8] 



rx = L1/(L1+L2) 
ry = L3/(L3+U4) 



J5t4I«7l/-iC 1 ±©4*«j&Q(C1) li. j], Q (CI) 

[i+i, j], q (ci) [i+i, j+n, q (ci) [i. j+i] , ommm 

ftttttmtfrZ, #52±CD,6A, B, C, D£j£#£. & 
K, «#AC£»#BD©£j£T*SP(Cl)®lS«tt* 
**, f-^HUlt 1] (023(07 x-J/7°S3- 

2i~24). «±cd¥MSt, t— y;ni*^i«-r*^t*< 

[0 0 7 2] 02 4cD7x-y7 f S3-31~34Sr, li«7U 
-i*B±ro±TCDiii^P(B) [k, 1] (k=0~BX-l, 1=0— BY 
-1) ICt3liT»t)ji-r^it±D. X-7*;H22r^fi£-T 
0 3 6ttf t -^H2©4J«ffia«rKWi"*Bn?* 
5. a3 6CiHT. #BUTt»*P(B) [k. 1] 
■TSa#7U-AC±<DffiSE(cx, cy)$r, IS9{C^-r 

,t -5 Kx— 7*;ni^e>**2>. 
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[R9] 

(cx,cy)=T1[k,l] 

c^T. ffiSfflcx, cytt»*t:i**tttRB61"-«K* 
R £ fc ft fc*. £ © * *Ttt*f Jfc-T *PN (0 tt& S6S 
fuT. Cl©#BE(cx, cy) ^BtM^W^ffif ft 
R*P(C)[i. j], P(C)[i+l. j], P(C) [i+l. j+l], P(C) 
[i.Hl]*, RIOT***?), ^EC«"bifi^a*«;PN(C) 
£Tft. B3 6TI1 £T©P(C) [i, j+l] **PN (0 \zm& 
UTI^ft. PN (0 tfJtJfc-fSHfS 7 I'- A S ±G)£PN (S) 
05111^, Rl 1 'T—7*;H2lk. 
Tft. 
[RIO] 

[= lex I 

j= Icy I 



[Rll] 

(sx,sy) = TC[kl.ll] 

fc« U kl , 11 (i£PN(C)j6*3Vr ffiifeP<C)[a, b]<& 

^©it, Rl 1 TTO tkl. 1 1] \Z" M77^" ^Sto 
T^ft«£tt> *-©7 5^*-*®S£T2[k. 1] K&Tft 
(X^-y7S3-31~34). «±©#*tt?, :r-7;UT2££ 

[0 0 7 3] 0 2 5<£>7.-r-.y7°S3-41~44£. B«7 U 
-AB±<D£TODiS??tP(B) [k, 1] (k=0~BX-l, 1=0~BY 

ft. 13 711 ^-7;i/Th©£/£^Sl£ia§rr50-C'& 
ft. B3 7C^T. 3ggUT^ftP(B) [k, 1] 
-fftSi#7l/— AS±©ffi^F(cx, cy) £Rl 2^e>* 
ftft. 
[R12] 

(cx, cy) = T2[kll] 

jSiF*HltJ4 00ia*P(S) (i. j].P(S) li+1. j].P(S) [i+ 
1. j + l] . P (S) [i, j + l]*. Rl 3fr£,#ftft. 
[Rl 3] 
i= lex I 

£F£±SE&4B3tS<!:©E8t©i£ReO. el. e2. e3£# 

», wenKJterrft***. su 4 u s 

5lCl024ttbT/hRW©«*TfflS#TttRfl;L;fc , b© 
£, S^-wO, wl, w2. w3£-fft. 4HSI©? 
ft, £±OH*P(S) [i. j]©««Rte. y) = (i. J)*. 



iibT. Thtk. 
-44). 



1] icWtt-tft (025 
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* 1 -dot— 7*;n 

cD7xX-y7S3-41 
[Rl 4] 

wO = (eO/et) 
w1 =(e1/et) 
w2 = (e2/et) 
w3 = (e3/et) 

fcfc'U et = e0+el+e2+e3 

::T. «**1024«LTlE*fl:bTl»*Ot4, /hRjft 

*, SS££bT«IEx-7%©lM x*^a<-r*^i 

#T#ftfr£>Ti&ft. -€-(OB#fCl024fSLTtiftCOli. * 
&ftgR««k O *> 2 3 > Ki- 

*TttilHSK:«*T*ft;fc*T*B. £©1024fgLT^ 

ft&n «fic^nicB?fesnftit«t<, **©#3b« 

R£#(tbT&iIft 2 <0»R*ffiF«r«ffl"rft ±3 i*rn 
7 0 7 (C:f21SbT*5<. Z\Z.T, 0 2 8 7J>£>0 3 7 iCfc 

tvr, nmammit. Hftifcftift^i'- -a©«** 
iasrrft7c*e>©0^T$>o> nft-T'SfewT-ti^^. i*o 

s-r ft*>©T-te&<^. 

[0 0 7 4] W«<0*IE«iSI©^lfilwt3liTittW 
T ft (Ell 7,0 2 6.0 2 7 ©T^yT^, S4-l~5, S4-3 
1-34). «SAAfS7 0 8li »*UfcV>*R«^* 
gtt+Wft. ^#ffijE^©7 0 9H A2>7l/-A**r 
IJ4 0 1 (C?!fc«ffi^Sr 1 7 S&7 U— 

A S <h"3~ft (0 2 6 ©7>:r v 7S4-1) . 02 6©7.^-y7° 
S4-2~4*. H«7l'-AB±CD^T©iB*P(B) [k. 1] 
(k=0~BX-l. 1=0~BY-1) \Z^TmK>m-fZ.tlZ&0. 

-AB±07KI/^5. TYVTM^WLA 0 3#«:& 

ttt+ju etT<ojaa*iiOii-r. 7Hwxtt¥S4o 

4tt. »IE-r-^fS1t^&7 0 7^e.ffi^ffix. y*©!*- 
MSM*©4 0©H^**ft. if7l/-AS± 
(75, 4 0C7)@i*<DT HUTslC^-Tft. R*»Jt#a4 
0 511 HtIEx-*IEtt*ft7 0 7*^a^-w0. wl. w 
2, w3€rtt*fc*, ja*ffi^#©4 0 6 tt, 7h*U7£ 
ifg4 0 4llJ;0^^Snfc7 KU*7i^f A+J7U 
-A 4 0 KDH^ffilCRl 5©«*«:frfcH. ■ 
UJ+J-f ft. 
[Rl 5] 



30 



40 



v^^ffla*«3£*a4 o 7«. ttiEx-^ieti^a? 0 

7**&R*»0. wl, w2. w3£Se*&#-> *<D£Ttf0t£ 

4 0 3fr£m+j£tt£7 KU7.*^fttS+J7U-A>^ 
U 7 0 9±©B*KH*ffl#»«rta*lft (0 2 6. 2 7 <D 
*xy7"S4-2~5, S4-31-34). ilt, V7.?$!lg<h 



px1 = (p0*w0+p1*w1+p2*w2+p3*w3)/1024 



50 



[0 0 7 5] H^*«iE?a7 0 9 tB+J7U 

-a/^e'j 4 o 2orts**Rfs^iUT, m&t+j+j-r 

ft. |*««*ttt. *«8»?a7 0 2T7?'J->1 IC 
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j&*&&ti*> (02 6©*xy7S4-5). #52^©ll 

8©7xy :/Sl-l~Sl-6) <Dttt) 0 lz. K\Zm-$% 2 Ot 
*hH«©8*£,. MtBW^Ii(0 3 8<D7,^-y^Sl-10 
1 — Sl-105) £?t5 h<Dt LTt>&t>. .L©g§2©x7h 

«m©¥Nffl^iiT"H w*£*i«©* 

[0 0 7 6] 03 8H ?£2©t-7 mb*©»»£> a 
ta0D7D-^-V-hT*5 (7sX\y — 105) . S 
«^R7 0 3H XT. hH«£fi«LT^&^tt«BT?;* 
$MJ->1SJMBU Jl»B«Z0fr*(BI38©^xy 
T'Sl-lOl). 0 3 8 ©7xy 7^-102- 105 £:£T©#^ 
£Q(C)[x, y] (x=0~U-l, y=0~V-l) tc^^T^Dji-r 

0 1H fStTH5#i^tt(C) Ix. y]<0*SjStfTL& 
fXMt^Mb- ««fiff87 0 2T7>?'J-> 

7 0 3ttftSi*tl?lt***fr'Pf7 hH#«SWli*« 
£#**tJJ:5fc:««U »BB«lZlt-r*(B38©3. 
^^ySl-103)o 

[0077] nsfcaiiffl^a 7 0 4ii Jt i>gi{£zo 

zio££f£-fsux-y7 p si-io4). T-^na«ata*a: 
7 0 4ii #ij[^ia^zi0ict3i^TSi^fii^$.^)Kfflsv 
±9**^«*©*a^*i«L5«tt£UTfflau * 
(Dftg (H*©**?} ©*&(£«) srfftti-r^. - - 

Hi©** 0*^V^OS:#iMSi:tT. 

*. £©4$*£«***©*a^aUTt>*4*«jftQ<C) 

[x, y] (0 3 8 tf)7^-.y 7^1-105). £fc> rXh 

U 038©Xxy^Sl-lO4^*3^T, xXhH#«affi# 
g7 0 4H J»#iI#Zl<i:«Hil©iSf£@I{feZl (;U-^© 
*0H]©*-a^iii^Z0) t©H^e>» #?S^©««€:ffl 

«©&&£. atB©^WT$>s. 

[0 0 7 8] fc*, #3E9J©£«©»*1TH fXh 
«g!©&^£, «m©^MB(01 8©7^-y:/Sl-l~Sl- 
6)©^0tC. #.\Z7FT$"%Z<Ot7* hiS#©S^<i:. ffl 
m©?MS (0 3 9©7.x-7^Sl-201~Sl-206) 

[0 0 7 9] 03 9H f§3©x7. hH#©£^<i:« ffl 
ffl©7Ci-^*- bT&5 (7.x -y 7^1-201-206). t 

X MH*£JS*8:7 0 1 (1 »a.«*jca«:4e«:ta:3£ 

tftrX MNSS^SKI"* (0 3 9 ©7.x y T'Sl-201) . 
»i^J£7 0 3H fX FH&£8:&LT^ft^#8rC 



7.7'j->isit^b, m&mmot?z>m3 9©7> 

xy7*Sl-202). Jfct, W^fg7 0 2H f^h 

7 0 311 7-7. H«©4# 

*£tr«fc-5K»JBU jfiJH&Zli:-f&(0 3 9©7x 
.>7"Sl-203). WM»»IB¥»7 0 4tt, Sg^IS^Z 

fcZ10££j«T*(H3 9©*xv7Sl-204). rAhi 
fc»tti#R7 0 4H #*&iB*Z10fc43t>THJ|ltt*< 

tttuu ^©&g («*©*$ ocsfctew «jnu-r 

4. II-C, »«£«*©»#. UxV<I<fcD'>ft^« 

m\z* UxVffi£gffiU UXVflOttftAftitfcftft 
f 5(0 3 9©*7-y:/Sl-205). 0 3 9©7.x->:/S-20 
6*, £T©#»£Q (0 [x, y] (x=0~U-l, y=0~V-l) tc 
OUT* 9 JET £ «r«jas»«t*. r7h 

I«Mfg7 0 1^. [x. y]#«XO*«jSfc»SbT 

[x. y]iU Wiljjj[ft4t^&Ht< (039<D7x>;/ 7S1-20 
6). 6A±#. f3©r7Wi0^i> ffltB©^MIT* 

&^<t, JfttB©^)© (018©7x>y7 p Sl-l~Sl-6) ©ftfc> 
91c, *l:*tf4©fX hH«©«IBi, »m©^lP 
(04 0 ©7 ^•yT'S 1-30 1~S 1-306) £fr5 J: 5 UTfe 

[0 0 8 0] S4fflfXMffflgfi:- itB©flT 
H «pijS»i:ftft6)!IWtrA«t4r7 Mi^^ 
30 T, 4#»j£€:4#?rr2>. 04 0H f4©fXMt© 
S^t, ttffi©7 u-J-v- hTab^U^y ^1-301 
-306). fX M«4)«¥S7 0 1 tt, Krtt^«(cA«: 
5i«T^«t5f7, hiS«$:^fiK-r4 (0 4 0©7x 
•y^S 1-301). 

[0081] vkm®&^&7 0 &&&mzmi3.z 
*. co*»t. a^#©7 0 3ti, jtst*tra.i;aiJ 

©2ffif«±©«H«Si**«ltaHJb. -»©»*H«Zlt 
40 T-2> (04O©77--> ^1-302). x7 hi®^tttB#©7 0 

Ha#ttT4#m^*ftbT«aiT?>(04 0©Xf7 
7^1-303). 0 4 0 ©7 TV 7^8-3042:, ±T<D#®lM& 
(0 [x, y] (x=0~U-l. y=0~V-l) JCOliTI*«3jg"ri.t 
ICJ:0, 1f«jSiS««"r*. f^bidMfg7 0 1 
Ix. y]»»©*«ljftKK*bTl»fcj*««*K:»*) 
jfi^#a,^«i«r. «r*AQ(C)[x. rftU 
^e>^< (Xx-y 7*S 1-304). JW±^*> ^4©f^«i 
©S^i» ai±l©^)®T*-5. nt*3. fXhi«©Si 
50 ittlilfflfllTIl ftWi&amiTtLT, jftflMXH^ 
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[0 0 8 2] &±<D£o\Z. **M©»JBl'Ctt, 

TSBbfc^&^litlBttgU yn-/ii'3'2« 
©*^c>T^fc7 7 , J->©IS:BPfi J ^ yPvxi?^ 

(DEfipg t n r> tzfrmvgtiitzft ? - 1 & t a 

•5. mfrT—ffrv&Mfr** 2©fi&ffefgbg 

©lMX£/h£<T£, «IEx-^;HBtt^©7 0 7^ 

I&CD&W, &cktfiB&©^jB!yi©?^ : £> iSiSirfro 
H 4: 3 ©tt. ifBT'mBJbfcilOT&S. & 

<tfe, -e©-rn^/h£ttntf, ie^HSfrscti;: 

[0 0 8 3 ] &m<DJ&m 2 ) EtT, *36W<0**O» 

2>„ 04 1 Kfcl^T, 1 WUfeBSar*"** U— >, 2 
a, 2 bH7.i7U->l tC^SrS^TST'D^x^ 

3 a, 3 bli^n-^nyn^x^^ 2 a, 2blC«t 30 

>i^W!ftt3 sitvkmm^&ih 

TJ-f SBfeBV— 7., 6W:;fc.*5 4a>&©5*— *a>£MjE 

itt, 7'pyii??2a, 2 blcm^-r^^^IES 
B, 7««JK#O^^BT*2). Z. ~T\ ±IE*BV 
-7,5, £<fctf±fB?J*7 4te. ±tBB*«aiESB6»C 

[0084] *^5g©^8i2T«, m^^mi tmu 

tc. ±fB7:7 "J — > 1 ©JEMKte&T b&^BT&a&g "o 
fi7 i:±fB*^7 4(D, (Mi^fta-aT* 

&tf0 8 £ffl^TiBBJ-f 3. 04 1 II^TJ:5tC, 7£ 
U->i<DiEffi^[6]tr*fUT^«)©^|6jtryavxi7^ 

2 a, 2 b £6EBT£. H*B*tiEg«6 iCfcl^T. 
f-^M^O^^AT'rX MWM^n, T'Dy so 



28 

i^2a, 2bKffi7j£*l3. $1% 7'D^xi7^2 
W3aO*^i"J->l±l:»lS*^5« 

T, A>74tfX hH&©&#>H!fc&3 afcit^U !* 
B*E#R6©lft«iAa**U 3 0 6KA2rr*. R* 

-fu*j^9 9 2 bJCA7j3nfcx7.hi@««r^"rS 

M$n?>. 5^7 blHg!©&»ii*#3 bfc^teOMA,*: 

[0 0 8 5] JtaaftHUfiBKii^T, *^74Tf 
^H«©8«*»3b4«»l/, BMMHiE^a: 6 ©Bfc 

^A^^^eu 3 0 eicATrrs. £©p*j*nr. xxhia 

^©S^€rf?JtT^>. ilSLfefXhlit, «*»A* 
j*^'J 3 0 6lC«i¥£nfc»&lHSt£S:Jt«bT, 

3a, 3b#IttTloffl»ita?>ct5i:« 
»Mlc2*©lf^£^A5£:&©*i§IEx— ^SrSttib, IB 
3 0 3, Sfctt£E*iS«3 0 4 KfBt&bTfc 

^^U 3 0 6 ir^MIC5lDii^n> SlEx — 9\zM.r> 
T. *»A***U3 0 efr&WfclBa^'J 3 0 7fc 

^Mtr^bT^tt^n-s.. ift^m^^^'J 3 0 7© 
iWiiSfe«ffi^tbT&:&ffi*j;*n, 7"pyi^^2 
a, 2b»C<t-3TZ^'J->llClfti5Sn, «J«ttfi7 

-5= *3SS6©^2lC*5^Si*®S^^B©^P 

±fznm<DKm 1 ©s*#s:f*§£B©8¥aBfc 

[0 0 8 6] #fli£©PSg2Ki£l!fc<§!8I*gg 

z. E4 2t04 3tj. *nmom&2\zj:zvt&&& 

T, 7'Dvii'5'2al;*3HT, x7hSi#©S^i:. 
atB$:ff 5 (042©7x-^7'S21). «l»T. ^Dyii? 

j?2bc^»T. ha^ws^taai^fTo (04 

2 ©Axy^S22). zz.x\ x^yfsii. S22©»«l^ 
»». ±fBHSg©^tll©77 L -y7 p Sl-l~6<i:|W!bT'* 

OUTR«ti(B4 2,04 3 ©7x^^23, S23-1- 
5). 

[0087] i44ii ai5ti*iH«©*jgjaa*Biw 

r*BT»<&. B4 4IC*^T. 10a, lObfi^P 
v?x7^2a, 2 b!C*f)i£;-r^(S©a^^@«RDaO. 
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RDbOT\ ^tV?-*n©iE± ££T©JSS^ (aOxO. aOy 

0), (aOxl, aOylK iJitflbOxO, bOyO), (bOxl, bOyl) 

t?Z>, Ha, llbte, yayi?^2a, 2 b 

(axO, ayO), (axl, aylh 43<fctf(bxO, byO), (b 
xl, byDif^o ^Dyi^2a, 2b©S©^fg 
5£MU)aO, RDbO^^f^(04 3 0X7--7^S23-1, 
S23-2). ^x>y^S23-l, S23-2©»«B^«I«. 

±B2Hifi(D^§ll©7.T'>^S2-l~5i:l^i;TS.O> UJBJ 
££Bg-f&. <S©S^Jt^ffl«RDaO, RDbOA^&IJf^ 

mmm, RDb£ft5£-rs(0 4 3©xxy7S23-3). 0 

4 4 (a) iC&t^Tv <5©Sf£f§5t^RDaO. RDbOte-SB 

«RDa, RDb^^-T-5 (04 3 fflXf 7 ^523-3-5) . 

[»16] 

ax0=(a0x0+b0xl)/2 
ax1 = aOxl 

ayO = max(aOyO, bOyO) 
ayl = min(aOy1 , bOyl) 
bxO = bOxO 
bx1 = axO 
byO = ayO 
byl = ayl 

JfcJSU max(A,B)«A,B05-B'J>*<*l^Offi 
min(A, B)(iA, B©3 fc*S< fclVfrtfMI* 

-5. Tftfc>*>< 7 f Dv'xi7^2a, 2 b(C*tirt3 2-p 
©fctlEx-^Ml^ffr&U 8ltiA*?a7 0 8T'A*l 
fcSfctStCO^T©, ^n^n^ffllE^-^T-ffilEMS 
£fTt^ Z^U->lH»UT^D5?x^^2 a, 2b 

\Z. #HSS©^li2Tte. SifitS<DSS«7.i7 | J-> 
1 lC;ttbT&i6lCEBLfc2£©yP^x?:?T'£i*L 

/el***, fc5^£&«7-c*«i§rf3#r5i-c, ^-n^'n 

T^-2>«fc5irr-5ttiElf«-C, ttlEx-^^fiJcU 

i/3LZ9 T*&&? Z> Z\ t \Z i 0 , 7 6 HT 2 

^©a»i*«*l»IBJjS: < fi& 0 fc < EBf 5 - 

2tt, 7'Uyi^W!2#0«^ife4* ! > 3£W±© 



<?0 

x ? * fc»*Ufc«*©lS»»«««**ft"«"** 5 '~ 

coo8 8] (&tt©£tt3) sat> xmrnonmoM 

*aBR»***i'»fcft. WfcAfc'WcRW*"*. 04 5 
tt. *»iH©ltlfiO»*-3KJ:««MMSaif*6«0*fi«« 

3tt^nvx^^2tc«t-3T7.i7'J — >i 1:8* 
StlfcSM!*t. 4ttX?U->l^SMW3 5:Ig 
5ftttMMM»*tH2r*"***V--*' 6tt 

mz. tkrfLLttmjET—pizm-iz&mv-zsfrza 
tikmmmznvxmiEmm^vx-fn^jLi;^ 2^m 

*r-5S*«MiESB, 7 a, 7 b te««#©«,£<4B> 
8«Xi7'J->l©ffi^Tfe-5. *H«6©^§i3T'«, 
20 ±167, £ U -> 1 «ft*J^©¥ST. ±§E«,6ffcB 7 a 
tt_hSE7.£ ' J-> 1 fflftS±i:filt, _hB«j£tt« 7 
b£±E7.£ >J-> 1 ©4"'i>tS:«S^it^«> ±!E3.2 

■j->i©i£&£Sg0£fc-ffc©i-f£. *fc*sew 

[0 0 8 9] ^IC, *fgBJ©*i66©^li3lC<t-5^«e 

mmm<DW}ftm.miz~D^Tm.w?z>* 04 sir^-r^? 

K, X^'J->10jEffl*lftC»bT»«)0*l*lt:7 p P 
30 ^x£* 2<&iEB-T^>. l*«i«ljESS.6lC*3^T, *tIE 

x^7^ 2 (Ctbi^^n^. 2 KAft^frlfcT" 

7.hHffe£S:&U hB«©ai*^3^Xi' U- 

> 1 t7"Pyi^ 2#jE#ttBSnTt»*^fc«>, H 
Aft'B»i:ftoTW. ^A-&«ffi^4fi7© 
^g0JCj:DS7i^. *^7 4Tx^hH«!©ai*l*« 
3 *-&OT>i7 U-> 1 ©£#£»^U eft#1tiE|ge6 
©^^A^^^ErU 3 0 6iCA*/-r3. B*«ffiiEgfi6T- 
40 «, xXbH#. *3«to:7.^ , J->©^^fcM-r?>^ 

gCJSUT^-^- H 3 0 l^V^T. 3 0 2TA^Lfc 

\)-y<Dftwttmwmztz%&o\z^mz&fr*5-xz> 

Zi*©ffiiEx-^^#tBL. f5@«ft3 0 3« ifctti 
E«S«3 0 4JC8B*LT*<. Z.<DffisEJjm$, tt* 

so ©n^tffliKJ^I-^tltf, — > 1 ©jEffiT'$>5ffi 
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[0 0 9 0] #tc. *£«©»» 3 l£«fcS*IMSMBS« 

T, 7 0 1 ttrX Ht^MtSfX bMMf io 
H, 7 0 2«l!)!«<!§*A*tXi"J->l:SKt5* 
7 0 3«7.i7U->»CS^bfc7 L 7.MS# 

a, 7 0 4fittll$¥B:7 0 3©J»&H«£A:*Jbx7. h 

Ottawa 7 0 3©j»i«*A*b^j"J->i© 
xha*fflm?a7 0 4©^7>hH«t'MT^«st, 

f ^ h I® g 7 0 1 ©f X HI i 2:)t«t ^> i 20 

^jra^bT^ft^aj-f sMtts^a. 7 0 6«ai» 

IW^&7 0 5(DMa*A^b. 7i"J->CS*fflft 

(OHHEx-^SH-ff-rsHljE^-^^ric^a, 7 0 7a 
*HE5 f -**«»"r«*ljE7 s -*B**ft> 7 0 8H8 
«l/fct»tt««*«:Sttf*»*BltifcA*#a. 7 0 9« 
«H!iAAfS7 0 8TgttfclBMM3^£*iiE'r-*3B* 

?a7 0 7t:«» bT^^.aiEx-^T'«]EjaaL, 

[0 0 9 1 ] #*M5©»IR3-T?tt, X^fg3 1 1 <D* 
#«8«0!li:bT. ^-#-H3 0 1, fc«fc^^X3 
0 #2SJS©»*3fc«fc**»S«Sll©# 

04 7. 04 8, 04 9(5. *mt&<D&1&3<DWfflW)i¥ 

hH«oa»t, iw©¥«tt. ±$inm<Dmmi 
tni;r*o. whs**-*-*. 

[0 0 9 2] ^tC. fXhM*a»*f^^'J-> 

WSifttBU. *©»***£ U->*«RS£"r*(B4 
7.H4 8©AT-yySll.Sll-1.2). **»J ->©•*» 

#8t*\ ftS^Uft^^ u-XDrare. £fctt«MB*i;: 

to o 9 3] x\z. jsagji3t««oftie*«^'3«'»Ttt 

93t"5 (0 4 7, 0 4 9©7.xy7*S12, S12-l~7). 05 so 
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on a«jBj&««©ftj£jaa©RWH"t?**. 050 

7 1 ^hH«l««RT<04 , K»«"r*. -©^«RRt~*f 
©fB«RR*. 8»»3t««a)i:-r*(B4 9©7.x<;/7S 

i2-i~7). *HE^-^;Mpi«ai»o»ae. ±te*ss© 
iz&tfzi&mtmw&Q* resist*. 

5*©fcl^jELl^«&i8«t"*££#* 
T**. fc*, S«»««*©ife5£*JB*. 05 1tC^ 
-ff§ 2 ©ift«»«««©ftj£#)Hi bTfc «fc t>. 

[0094] 052 a, %2 (D&mm^.mm.(D^mm 

TftIt4A*fa3 1 lOMiSTfti. 05 2K 

*3^t, 6 0 ntxfu~>mms^-rmm. 602 

(ixT. h^«RT$r^-T0^. 6 0 3 a}£iJ}i5tffi*£RD£ 
7F.-$mJ&„ 6 0 4tta-D ! iiV'5A3 0 2SfirjT»ff 
tsv^^^-y^tibl). A^83 1 lcoiSBtc 
tt, *e>a»U©Xi"J — >«*RSi. T"7.hSi#ffi«RT 
t<&*-r0^6 0 Ii5«fctf6 0 2#, ItoTgf LT35 
-5(0 5 1 097.7--;/ 7S12-10). a— tfttV^7*-V;U 
6 0 4S#ffb, if 60 liif 6 0 2©fiit^ 

3*##b^e>» 0j£6O3£*&5gu mmnn.&fi 

«^RD£&i**#<tbTA*J-f 5 (0 5 KDT.xyT'S 
12-11). H©£#, A*fg3 1 111 Sf^Jt5tffi«RD 
#7%*hHfcifj£«*RT©rt«a»6Hi&^J:3fc:i- 

fc, &i?fi5tffl«©ft/£^»i£. 053 ic^-r* 3 ©a 

[0 0 9 5] 0 5 4 a. SSI 3 ©a^fi^««©^S*ffi 
TisEfflt5A^g3 1 1 ©®B«lfi£T*S. 05 41C 
»r*"5fc, a— »fttX**»3 1 lT*-*-F3 0 

1 £f ot 2 nCftg 9 c » v SS^fr t IT 

\1rtZ> (0 5 3<D7t^7'S12-21 > 22) . ^tC. £S 

(0 5 3©7.7-y 7S12-23). 

[0 0 9 6] £KT. X'ry7S\2-2Z<DM:ftt3 l 3Umm3 i & 
IC^UT. UJBJ-r^. 05 5«. 7.^U->lt. 
M17a~7ei;. * * 7 4 <h cEMa:MM9&£l&B)3-t-5 
0T&-5. 05 5tC*3^T. 8«7.£ «J-> 1 ©&£L 
9S5D^7 4©m «iHHae7 a-7 dW^U-> 
©"f'L^^^B^i:. ifcg$8<Z)&T:&£6> v. *)*7<D 
kfe&8<Dt£tftlZe c, SMI7a 

Bt-T*. 0 5 6tt«£tt«i«IMf£flB*RD©»tt© 
H«&jSfBT*4. 05 6IC*3^T. 
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swenHSb-r^*. o^o, a§*ti£is*RDte. 
e v=e c -ma* 

fiMt&V* flv=0Tlt X37 ij — >««RS©»«t 
tSiH^i^tO^ 0<9v<9cTH £ X 37 'J 

0, 0v>0c*\ 8v<0Ttt, miH»ttt*. - 

eciflvM^nH fi*ilflv = 9c) 
<!:, X37'J->ffi«RS(0 v = 0) S*P0^£bT< 

[0 0 9 7 ] £I.±CDiolC, *^©^*S©^3T 

-rSdttCfcO, 7J*74£ft:S©t£BlCi£Bb-C*>, 
X37'J->3©IEffi©&&&fi7 a#"~>jl.TS©&<^IE 

3 11 A^/BSllCXi7 | J->®«RSt^7.hB 

*»3t««RD*S*lcBH£r*Ci:*«iiIfllt»:»3. ft* 
©£Mfcfi:0> •=> ji.T^©& 1>IE b <£:tl*f -5 C t 

#pJt6i&*. Sfc, 8£&fi£#;*^<£X37U->© 

gffiT-i*. ttB©fl^ttB*>&Ji.TE©&V>IEbt><Mfc . 
SriiS-rSCt^Plttt**. #HM5©»IB3-C 
«. lOCyp^x^WvXxAfcjfclC^lvTljilBb 

±S2HSS©^ffi2^f «t5^t. 2#*fct«-n 30 
.W±©£»© 7 n 5? x 37 37 T'#tf& b Tz > X 7- A 

•5. 

[0098] (mt&<Dmt&4) jwt, #5E9i©*i6©» 

mw?z>. *njs©jgffi4r«, ±i^mt&(DMB2 1& 
m&wfi&^ftvb, wa^s^Kiawr*. B5 7« 
*^^©*jg©^4 i:«t*ife#si^^e©se*^© 

ItST'Dyi^. 3«7 p Dvx^5'2JC«toTX37 

x£*2KHJ*-r*8MMIjES«. 7tt«*#©«j6tt 
BT&3. ±E«« V -X 5 :fe.fc ±E* / 7 

4tt, ±|Si!*«*liESIt6lcrtasnfc«l)«iUTt>J: 
^. #£tt©»tt4Ttt. ±EX3? 'J-> 1 ©«Ste'# 



£. ££>H±EX37 'J-> 1 ©Sffite. BtPfliit^tC^ 

4©{astt> —»•$■**>©£?"*. *%w<Dntk<DMM 
[0099] #3BW©si«©»iB4Kj:***jMes« 

MS 7 \Z*-?£o\Z. X^'J->l©iES*|6]IC*f 
7 P Pvxi7 5'2lCi±l^$n^. ^Dvx 

37 * 2 tc a*> s nfcfx h H«tt#*3fc-rst#s ns«t 

^3^A3"J->l±tC^fi£^n-5. £©£:#, att 
fttft 3 fix 37 U - > 1 £ 7 P 5? x 37 2 ^lEMKB S tl 
X^ti^ZLtt, X37 U— > 1 ©*ffi^JC«t 0, 
ffiB7j&»6JI*ii6A/!EB#ifc^T^?>. HMf 7 

tRbttBtcis^T, *^74Tfx hja^©as**^ 

0 6(CA^-r-5o ^figbfc^X MSfci. SfcliA*^ 

u 3 0 6icA*snfcauja«t*jtttbT, aw?*« 

©$**JWi b, a&Pt legate l> J: o £«©£ 
*&#**&»©*IIE5 s --$'«:*HiU E&&&3 0 
3 , *&tt±E«lle« 3 0 4 KEffi bT43< . 
[0 10 0] #tc. ^MiEX°n3^7AtC=kD, fc*V 

KftA^^^'J 3 0 6 (C^WlClfOji^n, ttlEx- 
3^lC^oT. ^^A^/^^'J 3 0 6 75> Hi ^'E'J 
3 0 7 fcI*tti:««I/T««Sn*. ^aai^^^u 

3 0 7©^ii ^m^tbx^ai^sn, ^Di? 

x37 3^ 2 (cai^^tl^. £©£#, SiEx— ^f^^^n 
3/7At^«E^D3^7Ali, MfrbTUff^n. ^ 

piajtT, iwiNficataxa^-r^. o^d, miE^-? 

<f£j£7 p P37*7A«> 'J7^-f AtcttiEx-^^Mfr 
b. ^»1SiE7'P37'7A«««i©ttiEx-^$:^t3T^ 

<gi£*iiEu 2r>©nfe«sHRfc^^'J->i ica^-r 

4(cJ:^^#a^Sfi©^'P-y37lte£«, ±ffi^*S©J^ 
[0101] **Jfi©»»4lc«J:Si!*<W9:jKS«©»IB 

<DW-Mm<fe<D7U-3-'r— B 5 8 «*^ig© 

*^fiKb, 7 P Pvx37^ 2*5*n7 , eTX3"J->l IC 
»»S:ff 5 (B5 8, B5 9©X5^7S4l, S41-1. 2). 
*K, f ^ hBt©ttttO*i*l89!t5 1H5 8.B6 
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0©7.xy7°S42, S42-1 — 6) . -tttt>%. *SMJ — >1 
©#*7 4T}f»T-2>» flHBU&Hfcfctt, xXhH# 
0 ft* (0 6 0O7.7 L ^7 p S42-l). ^x^^S42-2, 3~ 

6© 7 * u > y fe* tt, ±mmm<Dmm ik *stt s x x ? 
[0102] sh^t, ±tmm(Dmm\co ^ yzf si s 

4), H&©«IE<0 5 8 7,x-;/7S45)£fT-5. X 

££fcT. ^D-/i^ 2 lei >J-> 1 

IcS^t" £ (05 8.06 1 ©<D y:/S46, S46-1, 2)., 

[0 10 3] $MtgfltTXHill Xxy7 
S42iCjR?T. »I*^7-Cil53n. fctjEx-^OUtf 

[0 10 4] £TF, ±120 5 8©X7 L y^ , S42~S46^li 

£D«IE*L©xX hH#£8:i>U Mtif 7ICT* 
x.-S>fcise)0«iEx-^S:*^LT^fiE. SfrU *fr© 

ft^iEi/^niitt^it^T**. ±eh!60 

M«©t>©T-£>ntfck<. fc£*«*fl-3fc&£T<bH* 

©s»*a«»&ft*. */7 4ofittMfit7 
££j5*t*s. ±E*i6 

l»TRWLfca«, ±E*MiO»!6 2lcwr«fc5ft:, 2# 
* fctt^n^±0^ISO7'D -y x 2 ^ T*f£fi£ t fc x 

[0 10 5] (5IJ6©7&S6 5) Wim&BZM'tT-f 



(19) 

£Ett8«3 0 4T11 yD^^A^siror-^ 
**B*Sn*. WS^yny^All 'EflMK#3 0 3 
KBftSft*. K£Jitt3 0 3tt. lUyMj^A^V 
^, MOt, CD-R0M&<h\ 4>ft< t %> 1 @©##i£#- t 

gf3 0 5lC«fc^TA*7.3 0 8 LT±E1SSB 3 

[0106] 

moLf&^tkt. mm* xzv ->\z&mt 

x-*££^*«IEx- JiEttlEx- 
*£{S£bT:fe<ttIEx-^fa«^g:<t> £ 

ft < IE U ^ ft* * n Z> Z. £ ifl pim £ ti 0 , ft* 5 ? IK) ©ri> 
A^TUfc^^U- XDISBSSIE-^. T'Dv'xi/^cDSe 

[0107] *mAcom&m2\zfrfrz>i!km&&giW\z 

BffiiEx- ^ tett^gtcieig: ux miex- ^ t-»ie 

l*r-^* 2 o»»*«li»ftlTf 
WiEt— ^;HE*^a*»* J: < <£5 It*JT*4t* 

40 [0108] *%m<Dm#i%3\zfrfrz>vk».&&mm\z 

[0 10 9] *3EM©BI*«4K^<&«fc«{a*8«ll 



«K5 B82001-83949 (P2 00 1 -83 949A) 



37 

±%m%zmmt. ±E*£u->©^m^w&it 

[0 110] *%W<»mM5\Zfrfr%tk®.1kB&W\Z. 

inn m^m 1 *6 4 ©wrnawceaoaaaas 

RtfA?'J->©*aat*fl]*, **U- 
£#,tbTA7jT5A;^IS:£> S&ta*., ±Ea* 
(*tfflll^f(iit^fe<ft$5, z.£&ft®.£-fZ> 

ttaw«*A*f* saffsaasawr 

[0 111] -*5BW©fll*9l6lC^*»*8ll«l»«S«C; 

tfaaajeaasajrr* cisttttt 

[0 112] #aa©a#a 7 **Sasafc 
in«. »#a2*»&6©«rvfftj&»KB*©**Saa 

«ic*^t, ±Ba«»a^att. aaai^RTaiE 

#US£b£:iH<££7.£ U->icS^-r kittle, 

Jii$-t5k©T«>-5. •&*>©<>: bfc© 

b ^ £ # 3 31 i *<T fT 5 <h H 5 5»* * #T 6 « 
[0 113] #?S93<0H*B8 ca^*l*&&&gBH 

inn §i#« i a>5 7 ©ir»rn*wcE«©*«Jfi:«36 
bk*^t, xxhWfen ae»j&»i;«>ffiBBaa*ii» 



[0 1 14] *3EWOgS*3B9l?*»A»*l**f9:»»«lC 
inn tt#a8E*<0»*«aSBCiS^T. 7^7, h 

H#n aa*£# i -=>-f-DMi> h l < tt«ac£*j-r 

[0 115] #»i£©»*£i 0l:^*^«MfiI 
Hinn M$3 8 9 KE«©l&ftBaf&aBK:*5 

[0 116] vWMflCDlMW 1 HCjto&»4*a«l*SB 

tcinn «f*3B8*>6 1 o©^-rn^trE«cos*#a 

[oi i7] *aaa>a$a 1 2 aaaaaa 
20 tcinn w#*8*»6i i©^-fnj&»jcE*©*«a 
iJUBtcis^T, fXMSH as©aa£*<««# 

-r 5*>©<tbfc©T. «»©tt«£W©ffl»«iaHa«H 
«ic«k o > ±Baa©#a££as'rrs ut^Ttst 

[0118] *»B^oii*«i 3Ka»a»saBsa#a 
(cinn f ^ M«st*t4f ^ utiisii 
t, ■**A*u->KS«T**as«iai. a& 

so marsaaxat. £abfc±BT-Ahaafc» ±e 
aaaat^Jtab-c, a*nsft»©^»££Hit-*^* 

gUllt, ±ES«3^5H««rS*ft<a«T?**J: 
BBlcattfcia©a**4*.*ajE5 s -**£a"r 
sajE^-^a-JSxat. ±E«iE5 i -:5'£#J#bT*3 
^jE^-^EBiai:. saAfcdtSWatf**) 

©<tufc<DT, a^tta*»&5.TS*ft<iELi»aa* 

40 [0119] *»WOW*3B 1 4 IC^A^B^^a^^ffi 

tcinn w*«i 3E«©aaa**a:K*j^T, a 
a*a«tt*aaA*xat, awitfc±E»«t** 

b> iEaiEx-^EftXSTEabT^SSiEx-^ 

sffltJTaiEfflasrffn. ±Eaaa«xatai*-*"* 
a^ttiExat!:. sr$e.«c«A.fcittaatr**>© 
ttfcoT. a*x-^*2©»a*aLaaikUT 
x-^;n-«??T-5-iicio. aiEx-y;u©it-f a 

$r/h$<L. air— ^E**a*S!i*J:<a5 -<t 
^T#-5i*iC. aiEx- ^U©±a©ffla. &£tfW 
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[0 12 0] *^BJ©M*«1 5 C:**-5l!fc{£t&l^j£ 

E&fSiffilElgte, iJil^ioitJlfSt^I*©- 
SKtCtt Uffg ftTtf -5 v * ^ SttS ft h?7 r> Il^tt 

T5*CD& ^^«^^«T?> - <h*T£ 5 £ lr» "5 5C**ft 

[0121] *^BJ<Dli*^ 1 6 

tinn is*«i 3*6 i 5ov»-rn*»JcEit©i!** 
&&ismz&Kx* ±Eisssxgte, jaiKsnfc^h 

B#»SW*#<&^^^^ 'J — >£#ft»f£U »j^ia 

#tbTtB^T2>fc©T'*o, ±b3hbhb*&;*£ 

ft, 3 6 KB A, ±B3E«t*Igtt. £j£$*lfc±E 
xT. biH<0!<h, ±E££-HB£. ±ex*'J->©«H 
^WfcB$8£*6, iSW*i*«©S*ftJWlT*t>OT» 

*5*tt»©(fcBl;:ttJ£l'T l b. **U — >0IEH0>« 
&&B*6JlX£©ft^iEL^l8fc«ft^T«> £ i:*T 

[0122] *»«©»*ai 7 
c«tntf. 3*61 6 ®ir>?na>icett0*ft 

•j->±©ffi«ft, «*if«B*£U BA. 

b*b, bwr. Rtfx^u->ofttt«t#rti*' 

oft. |g«##tLTA^-r-2>A^ISft, SSKB 
A, ±BB««jEX8tt, ±BAaxg©BB*fl i ftt> 

'J->Offl^{4BW^ftA^t-&C«hlr«fcD, 
ItSfflUtSilt^T?*. ffi6<0»j&ttB*6.H.TB 

[0123] *^ajcoffi*^ 1 8 lc****BS*#& 

IC^ntf. »#Bl 7lce*©*B«B:*8sfc#^T\ 
±EA2>Xgte> Xi7'J->ft*t-H^<!:, xXhH& 

ftitffllt'rSfcCDtUfc©"?, A^HffitCX^ U->^ 

a*aafc»BB£B«ft i *c»3£Ta - ia«JB£fc 

[0124] 1 9 fcta&>£ft<Mftl$3r& 

Tfflijaafttfcii^ftT.^ ij->cK*-r*ttt) 



K, 5^hBB£&XST&jftl/fc7;ihffB&"Ja% 
tt © « -5 & ft « T X £ ' J - > IC SB T * *) © T & 

o- ±E*Bxg». «Bsnfc^*i*B»©iMrtfeB 
ft±eBft*-p»B-r*%>©T**. it^tts 

tiOtlfcOT, B£{fcB*6.ftT*lCB©fcl'»jEU<'> 
?*Bft#£ - £**Tfr. M»TBCfc<ttf<^i"J-> 

io [0125] *56WOIII*.3fi2 0 fc**£!*B&B:£$£ 
Cinil ffi#Bi 3*6 l 9®nfn*i:Bi©*» 
BB^FSsC^T-, XEx* hBB«. &6*D«>{fcB 

[0 12 6] #%IK<DW3£^2 1 l£**3&»&i^& 

fc*ntf. b*«2 oicE«oift«isaiJ*at»c*viT; 

<dt\ B»©»«^ftH9J-r* - £*"?£££ ^■5S»* 
ftw-fs. 

[0 12 7] *^bj<d»^W2 2 K***i!*Bf9:B:£ifc 
tctntf, W*«2 0*fcfi2 1 EBoefeBSgJ^felc 

T&S, Ctft^fr^fe^tbfcco-C, «&©!t#® 
*ft^9JT5££*T#5<h^3$mft#T5. 
[0 12 8] *mWe>m$<.M2 3 K***l!ftB19:B:£i* 

30 i^nwc. m#m2 0*62 2©ivfn*KBB©8fcB 

BB^F&K^T, XExX hH^«. &#B,£*W.E 

simftWTS. 

[0 12 9] *^B^OIh^2 4fc**5l!fcBfi:B:£i£ 
(ritxtf. M*3R2 0*6 2 3©l»fn*>tEt©*« 
SB^ftfcfc^T, iEfX hH{§ttt. 

T^stt^^ftsftwr*. 

[0 13 0] *^B^©|S*«2 5l:^i^eH^^n 

^5AftE»ufce»**#i-±*itf. x7.hia«ft^p£ 

^ft»^tfc«^H«<h, 4jSLit±ExXhBBtft 

E2**6HBft5*ft<a*T*fc«)KllBlc*tlHc 

^Wgi. ±EMlEx-*ft«&^3*iIEx-*Ei§^l© 
so tft, 3>lfa-^K||ff3-B-*^tft1*«tr*t)© 
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[0 13 1] *»9J©K#9I2 6lC^««MMU$^Ci 
^7A4SSLfcSESK#t:J;n«. W#3i2 5E*fc© 

*E«§MiT«8bT^4*IE7 i -*£*IEfflSS'e. 

[0 13 2] #fgHJ3©lft#«2 7fc**5tt«ai5^D 
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(54) IMAGE PROJECTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To save the labor of an installation adjustment work of a 
device for projecting an image on a screen. 

SOLUTION: In the state where an image projected by a projector 2 arranged obliquely 
relative to a screen 1 having a free curved surface is observed at a certain viewpoint 
position 7, a test image is projected, and the test image is photographed by a camera 
4 on the viewpoint position 7, and correction data for giving reverse strain beforehand 
is produced beforehand, and correction treatment of the image required to be 
projected is executed by the correction data, and the image is projected by the 
projector 2, and hereby a right image having no strain can be obtained, viewing from 
the viewpoint position 7. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A test image generation means to generate a test image, and an image projection means to 
project an image on a screen, A photography means to photo the projection image of the projected test 
image and to output as a photography image, So that the above-mentioned test image and the above- 
mentioned photography image which were generated are compared, it may be distorted and the above- 
mentioned deformation amount to a deformation amount count means to compute the deformation 
amount of a projection image, and an image can be projected that there is nothing Image projection 
equipment characterized by having an amendment data generation means to generate the amendment 
data which give a reverse distortion in advance to an image, and an amendment data storage means to 
hold the above-mentioned amendment data. 

[Claim 2] Image projection equipment characterized by to have further an image input means to receive 
an image, and an image amendment means to perform amendment processing by the amendment data 
memorized for the above-mentioned amendment data storage means to the reception beam above- 
mentioned image, and to output to the above-mentioned image projection means, in image projection 
equipment according to claim 1. 

[Claim 3] It is image projection equipment characterized by what is been what also performs mask 
processing which lowers brightness to a part of pixel from which the above-mentioned image 
amendment means constitutes the image of a processing object in image projection equipment according 
to claim 2. 

[Claim 4] In image projection equipment given in either of claims 1-3 the above-mentioned photography 
means It is what photos the whole screen including the projection image of the projected test image, 
and is outputted as a photography image. It has further the screen extract means which takes out the 
geometric information on a screen from the above-mentioned photography image. The above-mentioned 
deformation amount count means Image projection equipment characterized by what is been what 
computes the deformation amount of a projection image from the generated above-mentioned test 
image, the above-mentioned photography image, and the geometric information on the above-mentioned 



screen. 



[Claim 5] The field on the screen which wants to project the image after amendment processing on 
either of claims 1-4 in the image projection equipment of a publication is made into the projection 
appointed field. Each location and each sense of a view, an image projection means, a photography 
means, and a screen, It is image projection equipment characterized by what is been what computes the 
deformation amount of a projection image by having further a screen configuration and an input means 
to input at least one of the projection appointed fields as installation conditions, and the above- 
mentioned deformation amount amendment means considering the installation conditions of the above- 
mentioned input means. 

[Claim 6] It is image projection equipment characterized by what is been what a user specifies the 
projection appointed field as in the screen which displayed in piles the graphic form with which the 
above-mentioned input means expresses a screen in image projection equipment according to claim 5, 
and the graphic form showing the projection image of a test image. 



-2- 



[Claim 7] In image projection equipment given in either of claims 2-6 the above-mentioned image 
projection means While projecting the image which carried out amendment processing with the image 
amendment means on a screen It is image projection equipment which projects the test image of a test 
image generation means on a screen in the wavelength region which is other than a light region, and is 
characterized by what the above-mentioned photography means is what photos the projection image of 
the projected test image in the above-mentioned wavelength region. 

[Claim 8] A test image is image projection equipment characterized by what positional information is 
known beforehand in image projection equipment given in either of claims 1-7. and is been what is 
constituted from two or more focus which has an identifier. 

[Claim 9] It is image projection equipment characterized by what is been the thing to which each one 
focus of every switched on the light or turns [ sequential ] on a test image in image projection 
equipment according to claim 8. 

[Claim 10] A test image is image projection equipment characterized by what is been the thing of the 
color from which each focus differs in image projection equipment according to claim 8 or 9. 
[Claim 1 1] A test image is image projection equipment characterized by what is been what blinks the 
period from which each focus differs in image projection equipment given in either of claims 8-10. 
[Claim 12] A test image is image projection equipment characterized by what two or more focus is 
located in a line in the direction in every direction for at equal intervals in image projection equipment 
given in either of claims 8-1 1 , respectively. 

[Claim 13] The test image generation process which generates a test image, and the image projection 
process which projects an image on a screen, The photography process which photos the projection 
image of the projected test image and is outputted as a photography image. So that the generated 
above-mentioned test image is compared with the above-mentioned photography image, it may be 
distorted and the above-mentioned deformation amount to the deformation amount count process which 
computes the deformation amount of a projection image, and an image can be projected that there is 
nothing The image projection approach characterized by having the amendment data generation process 
which generates the amendment data which give a reverse distortion in advance to an image, and the 
amendment data storage process of holding the above-mentioned amendment data. 
[Claim 14] The image projection approach characterized by having further the image input process of 
receiving an image, and the image amendment process which performs amendment processing using the 
amendment data memorized at the above-mentioned amendment data storage process to the reception 
beam above-mentioned image, and is outputted to the above-mentioned image projection process in the 
image projection approach according to claim 13. 

[Claim 15] It is the image projection approach characterized by what it has for the process which also 
performs mask processing which lowers brightness to a part of pixel from which the above-mentioned 
image amendment process constitutes the image of a processing object in the image projection 
approach according to claim 14. 

[Claim 16] In the image projection approach given in either of claims 13-15 the above-mentioned 
photography process It is what photos the whole screen including the projection image of the projected 
test image, and is outputted as a photography image. It has further the screen extract process which 
takes out the geometric information on a screen from the above-mentioned photography image. The 
above-mentioned deformation amount count process The image projection approach characterized by 
what is been what computes the deformation amount of a projection image from the generated above- 
mentioned test image, the above-mentioned photography image, and the geometric information on the 
above-mentioned screen. 

[Claim 17] The field on the screen which wants to project the image after amendment processing on 
either of claims 13-16 in the image projection approach of a publication It considers as the projection 
appointed field. Each location and each sense of a view, an image projection means, a photography 
means, and a screen. It is the image projection approach characterized by what is been what computes 
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the deformation amount of a projection image by having further the input process which inputs at least 
one of a screen configuration and the projection appointed fields as installation conditions, and the 
above-mentioned deformation amount amendment process considering the installation conditions of the 
above-mentioned input process. 

[Claim 18] It is the image projection approach characterized by what is been what a user specifies the 
projection appointed field as in the screen which displayed in piles the graphic form with which the 
above-mentioned input process expresses a screen in the image projection approach according to claim 
1 7, and the graphic form showing the projection image of a test image. 

[Claim 19] In the image projection approach given in either of claims 14-18 the above-mentioned image 
projection process While projecting the image which carried out amendment processing at the image 
amendment process on a screen It is the image projection approach which projects the test image 
generated at the test image generation process on a screen in the wavelength region which is other 
than a light region, and is characterized by what the above-mentioned photography process is what 
photos the projection image of the projected test image in the above-mentioned wavelength region. 
[Claim 20] The above-mentioned test image is the image projection approach characterized by what 
positional information is known beforehand in the image projection approach given in either of claims 13- 
19, and is been what is constituted from two or more focus which has an identifier. 
[Claim 21] It is the image projection approach characterized by what is been the thing to which each 
one focus of every switched on the light or turns [ sequential ] on the above-mentioned test image in 
the image projection approach according to claim 20. 

[Claim 22] The above-mentioned test image is the image projection approach characterized by what is 
been the thing of the color from which each focus differs in the image projection approach according to 
claim 20 or 21. 

[Claim 23] The above-mentioned test image is the image projection approach characterized by what is 
been what blinks the period from which each focus differs in the image projection approach given in 
either of claims 20-22. 

[Claim 24] The above-mentioned test image is the image projection approach characterized by what two 
or more focus is located in a line with length and a longitudinal direction for at equal intervals in the 
image projection approach given in either of claims 20-23, respectively. 

[Claim 25] The procedure which generates a test image, and the photography image which photoed the 
projection image of the test image projected on the screen, The deformation amount computational 
procedure which compares the generated above-mentioned test image and computes the deformation 
amount of a projection image, The record medium which recorded the image projection program which 
makes a computer perform the amendment data generation procedure which generates the amendment 
data which give a reverse distortion in advance to an image in order to be distorted and to project an 
image from the above-mentioned deformation amount that there is nothing, and the amendment data 
storage procedure of holding the above-mentioned amendment data. 

[Claim 26] It is the record medium recorded in the image projection program characterized by what it 
has further for the image amendment procedure which is made to carry out amendment processing and 
projects on a screen the amendment data which hold the above-mentioned image projection program in 
the amendment data storage procedure to a reception beam image in the record medium which recorded 
the image projection program according to claim 25. 

[Claim 27] It is the record medium which recorded the image projection program characterized by what 
is been what has the procedure which also performs mask processing which lowers brightness to a part 
of pixel from which the above-mentioned image amendment procedure constitutes the image of a 
processing object in the record medium which recorded the image projection program according to claim 
26. 

[Claim 28] In the record medium which recorded the image projection program of a publication on either 
of claims 25-27 The screen extract procedure which takes out the geometric information on a screen 
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from the photography image which photoed the whole screen including the projection image of the 
projected test image is added. The above-mentioned deformation amount computational procedure The 
record medium which recorded the image projection program characterized by what is been what 
computes the deformation amount of a projection image from the generated above-mentioned test 
image, the above-mentioned photography image, and the geometric information on the above-mentioned 
screen. 

[Claim 29] In the record medium which recorded the image projection program of a publication on either 
of claims 25-28 The field on a screen to project the image after amendment processing is made into the 
projection appointed field. Each location and each sense of a view, an image projection means, a 
photography means, and a screen, It is the record medium which was further equipped with the input 
procedure which inputs at least one of a screen configuration and the projection appointed fields as 
installation conditions, and recorded the image projection program characterized by what is been what 
computes the deformation amount of a projection image by the above-mentioned deformation amount 
amendment procedure considering the above-mentioned installation conditions. 

[Claim 30] It is the record medium which recorded the image projection program characterized by what 
is been what a user specifies the projection appointed field as in the screen which displayed in piles the 
graphic form with which an input procedure expresses a screen in the record medium which recorded 
the image projection program according to claim 29, and the graphic form showing the projection image 
of a test image. 

[Claim 31] A test image is the record medium which recorded the image projection program 
characterized by what positional information is known beforehand in the record medium which recorded 
the image projection program of a publication on either of claims 25-30, and is been what is constituted 
from two or more focus which has an identifier. 

[Claim 32] It is the record medium which recorded the image projection program characterized by what 
is been the thing to which each one focus of every switched on the light or turns [ sequential ] on a test 
image in the record medium which recorded the image projection program according to claim 31. 
[Claim 33] A test image is the record medium which recorded the image projection program 
characterized by what is been the thing of the color from which each focus differs in the record medium 
which recorded the image projection program according to claim 31 or 32. 
[Claim 34] A test image is the record medium which recorded the image projection program 
characterized by what is been what blinks the period from which each focus differs in the record 
medium which recorded the image projection program of a publication on either of claims 31-33. 
[Claim 35] A test image is the record medium which recorded the image projection program 
characterized by what two or more focus is located in a line with length and a longitudinal direction for 
at equal intervals in the record medium which recorded the image projection program of a publication on 
either of claims 31-34, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is image projection equipment which projects an image on a 
screen by the projector, Image projection equipment which has the function which photos especially a 
test image with a camera and amends distortion automatically about the image projection approach and 
the record medium which recorded the image projection program, The image projection approach, And it 
is related with a record medium. 
[0002] 

[Description of the Prior Art] In recent years, use of the image projection equipment which presents the 
image by the projector is increasing. For example, the presentation equipment using Note PC and the 
projector of a mobile application is begun, and there are high presence equipment which used an unit or 
two or more projectors for the wide-field-of-view screen, offer equipment of the VR environment using 
a multiple screen and a projector which are represented by CAVE of University of Illinois, etc. With the 
presentation equipment of a mobile application, a screen and a projector are installed only at the time of 
use, there are many gestalten collected after use and the simplicity of installation is called for from the 
application. However, the screen of the temporary mold used in such an environment needs fine 
installation tuning, in order to project the image which is easy to generate slack and does not have 
distortion. 

[0003] Moreover, with the equipment using a wide-field-of^view screen or a multiple screen, a standing 
screen is used in many cases. In this case, the configuration of a screen is the curved surface of the 
spherical surface, a cylindrical shape, etc., or a core box in many cases, and the activity which installs a 
screen in the configuration and location as a design the first stage is needed. Moreover, with the image 
presentation equipment using two or more projectors, the installation which adjusts a projector, the 
installation location of a screen, etc. is especially needed so that the image of each projector may be 
well connected on a screen. Moreover, **** of the screen by aging, property change of a projector, and 
the periodical maintenance that adjust a location gap etc. are needed. As for these activities, time and 
effort also requires an expert, and facilitation of these installation activity is called for. There are the 
equipment and the "image projection equipment" (JP,10-200836,A) which have the function which 
amends distortion automatically by mitigating conventionally the distorsion of projected image projected 
on a screen by photoing a test image as an example which achieves facilitation of installation using a 
camera. 

[0004] Hereafter, the conventional example of the above 1st is explained, referring to a drawing. Drawing 
2 is the block diagram of the image projection equipment which is the 1st conventional example. In 
drawing 2 , the screen with which 101 projects an image, and 102 A test image. The pattern generating 
circuit where 103 generates the test image 102, the D/A conversion circuit by which 104 changes a 
video signal into an analog signal from a digital signal, The projector to which 105 projects an image on a 
screen 101, the camera with which 106 photos the test image 102, The circuit changing switch with 
which 107 changes the video signal of a camera 106, and the video signal from the outside, The A/D- 
conversion circuit where 108 changes a video signal into a digital signal from an analog signal, The 
pattern extract circuit where 109 extracts the image data of only the test image 102, CPU to which 1 10 
calculates the amount of distortion amendments, the memory 1 1 1 remembers the amount of distortion 
amendments to be, the circuit changing switch with which 112 changes a video signal, and 1 13 are 
distortion amendment circuits which amend a video signal. 

[0005] In the conventional example of the above 1st, the thing of the following [ an example ] is 
indicated about the detail actuation. In the 1st conventional example, there are rectangles, such as a 
square and a rectangle, that what is necessary is just two segments which have the same die length put 
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in order by the upper and lower sides or right and left as a test image. As arrangement conditions for 
each equipment, although the normal of a screen and the optical axis of the lens of a projector do not 
- need to be parallel, it is necessary to make the normal of a screen, and the optical axis of a camera 
parallel in the 1st conventional example, moreover — this — in the example of the 1st conventional 
example, if the angle of the optical axis of a projector and the normal of a screen to make is smaller 
than the angle of the optical axis of a camera, and the normal of a screen to make, it is said that the 
fixed amendment effectiveness is acquired. 

[0006] Drawing 3 is the flow chart of the 1st whole conventional example. Drawing 4 is drawing 
explaining the test image before and behind amendment of the 1st conventional example. 
[0007] First, the pattern generating circuit 103 generates the square test image 102, and this test image 
passes through the distortion amendment circuit 113 by the changeover switch 112 and no processing, 
and is projected on a screen 101 by the projector 105 via the D/A conversion circuit 104 (step S101 of 
drawing 3 ). If the optical axis of a projector 105 and the normal of a screen 101 have shifted at this 
time, as shown in drawing 4 (a), the projection image to the screen 101 top of the above-mentioned test 
image 102 will deform into a trapezoid configuration. Next, with the camera 106 turned to the screen 101, 
the test image 102 which carried out [ above-mentioned ] deformation is photoed, and it is inputted into 
the pattern extract circuit 109 via the A/D-conversion circuit 108 (step S102 of drawing 3 R> 3). In the 
pattern extract circuit 109, the image data of only the test image 102 is extracted, the deformation 
amount of the test image 102 and the amount of amendments for amending distortion are calculated by 
CPU1 10, and amendment data are memorized in memory 111. (step S103 of drawing 3) . 
[0008] Next, count of a deformation amount of this step S103 and the procedure of generation of 
amendment data are explained. Drawing 5 is a flow chart which shows the flow of processing including 
count of the 1st deformation amount, and generation of amendment data. From the ratio of the surface 
of the test image 102 and the difference of the die length of the lower side which were extracted, and 
spacing of this surface and the lower side, the variation per unit interval in the vertical direction on the 
above-mentioned screen 101 of the above-mentioned test image 102 is calculated, and it considers as 
the deformation amount of the vertical direction (step S103-1 of drawing 5 ). Similarly, from the ratio of 
the left part of the test image 102 and the difference of the die length of the right-hand side which were 
extracted, and spacing of this left part and the right-hand side, the variation per unit interval in a 
longitudinal direction is calculated, and it considers as the deformation amount of a longitudinal direction 
(step S103-2 of drawing 5 ). The amendment data for making it distorted beforehand are calculated with 
a method of linear interpolation etc. from the deformation amount of the above, the vertical direction, 
and a longitudinal direction (step S103-3 of drawing 5). 

[0009] Next, an external video signal to be distorted and project on a screen that there is nothing is 
inputted into the distortion amendment circuit 113 via a changeover switch 107, the A/D-conversion 
circuit 108, and a changeover switch 112. In the distortion amendment circuit 113, according to the 
distortion amendment data memorized by memory 11 1, a video signal is amended ( drawing 4 (b), step 
S104 of drawing 5 ), and the this amended video signal is inputted into a projector 105 via the D/A 
conversion circuit 104. A projector 105 is projected on a screen 101 and an image (shown in drawing 4 
R> 4 (c)) without distortion is acquired (step S105 of drawing 5). Moreover, in order to display the image 
projected by two or more sets of projectors as one continuous image as another conventional example, 
while piling up a part of image to project, there are equipment which has the function to give distortion 
beforehand to an image, and "the high presence graphic display approach and its equipment" (JP.6- 
178327,A). Hereafter, the conventional example of the above 2nd is explained, referring to a drawing. 
Drawing 6 indicates the block diagram of the equipment to be the high presence graphic display 
approach which is the 2nd conventional example. In drawing 6 , a projection means by which 201a, 201b, 
and 201c project a video signal, a projective-transformation means by which 202a, 202b, and 202c 
amend distortion of an image, a continuation image transformation means to change 203a, 203b, and 
203c so that the projected image may continue, and 204 are screens with which an image is projected. 
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" [0010] Drawing 7 is drawing showing the configuration of the projected image. In drawing 7 , the image 
projected after the image projected without 205a, 205b, and 205c performing projection conversion, and 

' 206a, 206b and 206c performed projection conversion, and 207m and 207n are the lap parts of an image. 
[0011] Next, the processing outline of the high presence graphic display approach and equipment of the 
conventional example of the above 2nd is explained. The inputted video signal about the lap parts 207m 
and 207n of the image assumed beforehand When brightness etc. is adjusted so that two images may lap 
smoothly with the continuation image transformation means 203, and the projective-transformation 
means 202 adds a reverse distortion to a picture signal beforehand supposing distortion by slanting 
projection By projecting the image which performed projection conversion, two or more images aslant 
projected to the screen can be distorted, and the image [ be / nothing ] which comes to continue 
smoothly can be obtained so that distortion of an image may be canceled and it may become the 
rectangle shown in 206a, 206b, and 206c of drawing 7 . 
[0012] 

[Problem(s) to be Solved by the Invention] However, although a certain amount of amendment 
effectiveness was expectable with the above configurations shown in the 1st conventional example 
when the screen was a flat surface, the technical problem that distortion could not be amended 
correctly occurred to the screen it is not necessarily a flat surface like the slack screen. 
[0013] Moreover, with the above configurations shown in the 1st conventional example, an observers 
view location, the location of a camera, and the location of a projector had to be made in agreement, the 
view location and the location of a projector were set up freely, and the technical problem that it could 
not enable it not to offer an image without distortion occurred. Moreover, the technical problem that 
amending distortion with the above configurations shown in the 1 st conventional example must change 
the location and the sense of a projector, or it had to adjust an optical lens system, had to create 
amendment data again, and required time and effort and time amount for installation in order to project 
the magnitude and the location on the screen of the amended image as desired, although it can do in a 
certain amount of range occurred. Moreover, with the above configurations shown in the 1st 
conventional example, when the configuration of a screen changed once generating amendment data, 
distortion amendment needed to be performed again and the technical problem that this could not be 
used occurred in the environment where a screen configuration changes frequently by external factors, 
such as a wind and vibration. 

[0014] Moreover, with the above configurations shown in the 2nd conventional example, after 
investigating a screen configuration and a projector property finely, in case an installation location is 
designed, distortion amendment data are computed, and these distortion amendment data needed to be 
beforehand built into equipment. For this reason, at the time of installation of equipment, when neither a 
screen configuration nor a projector location nor the sense could be strictly set up as the specification 
at the time of a design, sufficient effectiveness could not be acquired but the technical problem that 
this installation took time and effort and time amount occurred. Moreover, with the above configurations 
shown in the 2nd conventional example, in order to show the image by two or more projectors as one 
image which continued on the screen, it is processing by adjusting the brightness of the part in piles for 
a part of image, so that a joint may not be highlighted. For this reason, the technical problem that the 
parameter decision activity of a brilliance control was needed at the time of installation, and real time 
brilliance-control processing in the duplication part of an image was needed, respectively at the time of 
projection occurred. 

[0015] It aims at offering the image projection equipment and the image projection approach of acquiring 
the image which does not have distortion simply, and the record medium which recorded the image 
projection program, without [ without it was made in order that this invention might solve the above- 
mentioned technical problem, and it investigates a screen configuration beforehand to the screen of a 
free sculptured surface, and ] adjusting arrangement of a projector strictly. Moreover, even if it sets up 
freely an observer s view location, the location of the camera which photos a test image, and the 
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location of a projector, it aims at offering the image projection equipment and the image projection 
approach of acquiring the image which sees from an observer's view location and does not have 
distortion, and the record medium which recorded the image projection program. Moreover, it aims at 
offering the image projection approach that the image of desired magnitude can be shown to the 
location of the request on a screen, image projection equipment, and the record medium that recorded 
the image projection program, without changing the location and sense of a projector or a screen into 
performing distortion amendment and coincidence. Moreover, it aims at offering the image projection 
approach that an image without distortion can be offered, image projection equipment, and the record 
medium that recorded the image projection program in the condition that a screen configuration changes 
frequently. Moreover, it aims at offering the image projection approach which can be acquired as one 
image which continued arrangement of a projector in the image by two or more projectors, without 
adjusting strictly, image projection equipment, and the record medium which recorded the image 
projection program. 
[0016] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the image projection 
equipment concerning claim 1 of this invention A test image generation means to generate a test image, 
an image projection means to project an image on a screen, A photography means to photo the 
projection image of the projected test image and to output as a photography image, So that the above- 
mentioned test image and the above-mentioned photography image which were generated are compared, 
it may be distorted and the above-mentioned deformation amount to a deformation amount count means 
to compute the deformation amount of a projection image, and an image can be projected that there is 
nothing It is characterized by having an amendment data generation means to generate the amendment 
data which give a reverse distortion in advance to an image, and an amendment data storage means to 
hold the above-mentioned amendment data. It carries out that the image projection equipment 
concerning claim 2 of this invention was further equipped with an image input means receive an image, 
and an image amendment means performs amendment processing by the amendment data memorized 
for the above-mentioned amendment data-storage means to the reception beam above-mentioned 
image, and output to the above-mentioned image projection means, in image projection equipment 
according to claim 1 as the description. The image projection equipment concerning claim 3 of this 
invention is characterized by what the above-mentioned image amendment means is what also performs 
mask processing which lowers brightness to a part of pixel which constitutes the image of a processing 
object in image projection equipment according to claim 2. The image projection equipment concerning 
claim 4 of this invention is set to image projection equipment given in either of claims 1-3. The above- 
mentioned photography means It is what photos the whole screen including the projection image of the 
projected test image, and is outputted as a photography image. It has further the screen extract means 
which takes out the geometric information on a screen from the above-mentioned photography image. 
The above-mentioned deformation amount count means It is characterized by what is been what 
computes the deformation amount of a projection image from the generated above-mentioned test 
image, the above-mentioned photography image, and the geometric information on the above-mentioned 



screen. 



[0017] The image projection equipment concerning claim 5 of this invention is set to image projection 
equipment given in either of claims 1-4. The field on a screen to project the image after amendment 
processing is made into the projection appointed field. Each location and each sense of a view, an image 
projection means, a photography means, and a screen, It has further a screen configuration and an input 
means to input at least one of the projection appointed fields as installation conditions, and the above- 
mentioned deformation amount amendment means is characterized by what is been what computes the 
deformation amount of a projection image by considering the installation conditions of the above- 
mentioned input means. 

[0018] The image projection equipment concerning claim 6 of this invention is characterized by what the 
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above-mentioned input means is what a user specifies the projection appointed field as in the screen 
which displayed the graphic form showing a screen, and the graphic form showing the projection image 
of a test image in piles in image projection equipment according to claim 5. 

[0019] The image projection equipment concerning claim 7 of this invention is set to image projection 
equipment given in either of claims 2-6. The above-mentioned image projection means While projecting 
the image which carried out amendment processing with the image amendment means on a screen The 
test image of a test image generation means is projected on a screen in the wavelength region which is 
other than a light region, and the above-mentioned photography means is characterized by what is been 
what photos the projection image of the projected test image in the above-mentioned wavelength region. 
[0020] The image projection equipment concerning claim 8 of this invention constitutes a test image 
from two or more focus which positional information is known beforehand and has an identifier in image 
projection equipment given in either of claims 1-7, It is characterized by things. 

[0021] The image projection equipment concerning claim 9 of this invention is characterized by what a 
test image is that in which each one focus of every carries out lighting or sequential lighting in image 
projection equipment according to claim 8. 

[0022] The image projection equipment concerning claim 10 of this invention is characterized by what a 
test image is the thing of the color from which each focus differs in image projection equipment 
according to claim 8 or 9. 

[0023] The image projection equipment concerning claim 11 of this invention is characterized by what a 
test image is what blinks the period from which each focus differs in image projection equipment given in 
either of claims 8-10. 

[0024] In image projection equipment given in either of claims 8-11, as for the image projection 
equipment concerning claim 12 of this invention, a test image is characterized by what is stood in a line 
in the direction in every direction at equal intervals, respectively by two or more focus. 
[0025] The image projection approach concerning claim 1 3 of this invention The test image generation 
process which generates a test image, and the image projection process which projects an image on a 
screen, The photography process which photos the projection image of the projected test image and is 
outputted as a photography image, So that the generated above-mentioned test image is compared with 
the above-mentioned photography image, it may be distorted and the above-mentioned deformation 
amount to the deformation amount count process which computes the deformation amount of a 
projection image, and an image can be projected that there is nothing It is characterized by having the 
amendment data generation process which generates the amendment data which give a reverse 
distortion in advance to an image, and the amendment data storage process of holding the above- 
mentioned amendment data. 

[0026] It carries out that the image projection approach concerning claim 14 of this invention was 
further equipped with the image input process of receiving an image, and the image amendment process 
which performs amendment processing using the amendment data memorized at the above-mentioned 
amendment data-storage process to the reception beam above-mentioned image, and is outputted to 
the above-mentioned image projection process in the image projection approach according to claim 13 
as the description. The image projection approach concerning claim 15 of this invention is characterized 
by what the above-mentioned image amendment process has for the process which also performs mask 
processing which lowers brightness to a part of pixel which constitutes the image of a processing object 
in the image projection approach according to claim 14. 

[0027] The image projection approach concerning claim 16 of this invention In the image projection 
approach given in either of claims 13-15 the above-mentioned photography process It is what photos 
the whole screen including the projection image of the projected test image, and is outputted as a 
photography image. It has further the screen extract process which takes out the geometric information 
on a screen from the above-mentioned photography image. The above-mentioned deformation amount 
count process It is characterized by what is been what computes the deformation amount of a 
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projection image from the generated above-mentioned test image, the above-mentioned photography 
image, and the geometric information on the above-mentioned screen. 
' [0028] The image projection approach concerning claim 1 7 of this invention The field on the screen 
which wants to project the image after amendment processing on either of claims 13-16 in the image 
projection approach of a publication It considers as the projection appointed field. Each location and 
each sense of a view, an image projection means, a photography means, and a screen, It has further the 
input process which inputs at least one of a screen configuration and the projection appointed fields as 
installation conditions, and the above-mentioned deformation amount amendment process also 
considers the installation conditions of the above-mentioned input process, and is characterized by 
what is been what computes the deformation amount of a projection image. The image projection 
approach concerning claim 18 of this invention is characterized by what the above-mentioned input 
process is what a user specifies the projection appointed field as in the screen which displayed the 
graphic form showing a screen, and the graphic form showing the projection image of a test image in 
piles in the image projection approach according to claim 1 7. 

[0029] The image projection approach concerning claim 19 of this invention In the image projection 
approach given in either of claims 14-18 the above-mentioned image projection process While projecting 
the image which carried out amendment processing at the image amendment process on a screen The 
test image generated at the test image generation process is projected on a screen in the wavelength 
region which is other than a light region, and the above-mentioned photography process is characterized 
by what is been what photos the projection image of the projected test image in the above-mentioned 
wavelength region. 

[0030] The image projection approach concerning claim 20 of this invention is characterized by what 
positional information is known beforehand and the above-mentioned test image is what is constituted 
from two or more focus which has an identifier in the image projection approach given in either of claims 
13-19. 

[0031] The image projection approach concerning claim 21 of this invention is characterized by what the 
above-mentioned test image is that in which each one focus of every carries out lighting or sequential 
lighting in the image projection approach according to claim 20. 

[0032] The image projection approach concerning claim 22 of this invention is characterized by what the 
above-mentioned test image is the thing of the color from which each focus differs in the image 
projection approach according to claim 20 or 21. 

[0033] The image projection approach concerning claim 23 of this invention is characterized by what the 
above-mentioned test image is what blinks the period from which each focus differs in the image 
projection approach given in either of claims 20-22. 

[0034] In the image projection approach given in either of claims 20-23, as for the image projection 
approach concerning claim 24 of this invention, the above-mentioned test image is characterized by 
what is ranked with length and a longitudinal direction at equal intervals, respectively by two or more 
focus. 

[0035] The record medium which recorded the image projection program concerning claim 25 of this 
invention The procedure which generates a test image, and the photography image which photoed the 
projection image of the test image projected on the screen, The deformation amount computational 
procedure which compares the generated above-mentioned test image and computes the deformation 
amount of a projection image, In order to be distorted and to project an image from the above- 
mentioned deformation amount that there is nothing, it is characterized by what is made for a computer 
to perform the amendment data generation procedure which generates the amendment data which give 
a reverse distortion in advance to an image, and the amendment data storage procedure of holding the 
above-mentioned amendment data. 

[0036] The record medium which recorded the image projection program concerning claim 26 of this 
invention sets to the record medium which recorded the image projection program according to claim 25, 
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The above-mentioned image projection program carries out what it has further to a reception beam 
image in the image amendment procedure which is made to carry out amendment processing and 
projects the amendment data currently held in the amendment data-storage procedure on a screen as 
the description. 

[0037] The record medium which recorded the image projection program concerning claim 27 of this 
invention is set to the record medium which recorded the image projection program according to claim 
26, The above-mentioned image amendment procedure is characterized by what is been what has the 
procedure which also performs mask processing which lowers brightness to a part of pixel which 
constitutes the image of a processing object. 

[0038] The record medium which recorded the image projection program concerning claim 28 of this 
invention In the record medium which recorded the image projection program of a publication on either 
of claims 25-27 The screen extract procedure which takes out the geometric information on a screen 
from the photography image which photoed the whole screen including the projection image of the 
projected test image is added. The above-mentioned deformation amount computational procedure It is 
characterized by what is been what computes the deformation amount of a projection image from the 
generated above-mentioned test image, the above-mentioned photography image, and the geometric 
information on the above-mentioned screen. 

[0039] The record medium which recorded the image projection program concerning claim 29 of this 
invention In the record medium which recorded the image projection program of a publication on either 
of claims 25-28 The field on a screen to project the image after amendment processing is made into the 
projection appointed field. Each location and each sense of a view, an image projection means, a 
photography means, and a screen, It has further the input procedure which inputs at least one of a 
screen configuration and the projection appointed fields as installation conditions, and the above- 
mentioned deformation amount amendment procedure is characterized by what is been what computes 
the deformation amount of a projection image by considering the above-mentioned installation 
conditions. 

[0040] In the record medium with which the record medium which recorded the image projection 
program concerning claim 30 of this invention recorded the image projection program according to claim 
29, an input procedure is characterized by what is been what a user specifies the projection appointed 
field as in the screen which displayed the graphic form showing a screen, and the graphic form showing 
the projection image of a test image in piles. 

[0041] In the record medium with which the record medium which recorded the image projection 
program concerning claim 31 of this invention recorded the image projection program of a publication on 
either of claims 25-30, a test image is characterized by what positional information is known beforehand 
and is been what is constituted from two or more focus which has an identifier. 
[0042] In the record medium with which the record medium which recorded the image projection 
program concerning claim 32 of this invention recorded the image projection program according to claim 
31, a test image is characterized by what is been that in which each one focus of every carries out 
lighting or sequential lighting. 

[0043] In the record medium with which the record medium which recorded the image projection 
program concerning claim 33 of this invention recorded the image projection program according to claim 
31 or 32, a test image is characterized by what is been the thing of the color from which each focus 
differs. 

[0044] In the record medium with which the record medium which recorded the image projection 
program concerning claim 34 of this invention recorded the image projection program of a publication on 
either of claims 31-33, a test image is characterized by what is been what blinks the period from which 
each focus differs. 

[0045] In the record medium with which the record medium which recorded the image projection 
program concerning claim 35 of this invention recorded the image projection program of a publication on 
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* either of claims 31-34, a test image is characterized by what two or more focus is located in a line with 

length and a longitudinal direction for at equal intervals, respectively. 
- [0046] 

[Embodiment of the Invention] (Gestalt 1 of operation) The following is explained about the image 
projection equipment by the gestalt 1 of operation of this invention, referring to a drawing. Drawing 1 is 
drawing showing the equipment configuration of the image projection equipment by the gestalt 1 of 
operation of this invention. The screen with which 1 copies an image in drawing 1 , the projector which 
projects 2 on a screen 1 (image projection means), The projection image with which 3 was projected on 
the screen 1 by the projector 2, the camera with which 4 photos a screen 1 and the projection image 3 
(photography means), While the image source (image input means) with which 5 outputs a video signal, 
and 6 generate amendment data from the data from a camera 4, the image compensator which performs 
amendment processing to the video signal from the image source 5 based on the generated amendment 
data, and 7 are an observers view locations. 

[0047] Here, the above-mentioned projector 2 is a liquid crystal type projector, a CRT type projector, 
and DLP (Digital Light Processing) in an example. There are a formula projector, an over head projector, 
etc. and the above-mentioned image compensator 6 has in an example the gestalt of a personal 
computer or the one board microcomputer incorporating CPU or DSP (Digital Signal Processor), and the 
program included in it. Moreover, there are a video camera, a digital still camera, etc. in the example of 
the above-mentioned camera 4, and there are a videocassette recorder, an image disk player, a 
broadcast tuner, a video camera, a personal computer, etc. in the example of the above-mentioned 
image source 5. In addition, the above-mentioned image source 5 and the above-mentioned camera 4 
are good also as a configuration by which endocyst was carried out to the above-mentioned image 
compensator 6. Moreover, with the gestalt 1 of this operation, the front face of the above-mentioned 
screen 1 shall not necessarily be a flat surface, and shall be a free sculptured surface. Moreover, let the 
above-mentioned view location 7, the location of the above-mentioned camera 4, and a direction be 
matches. Moreover, the above-mentioned screen 1 shall be sufficient magnitude which is sufficient for 
displaying the above-mentioned projection image 3 altogether. 

[0048] Moreover, when drawing 8 considers as the computer system which has the record medium 
which stored the image projection processing program by the image projection equipment of the gestalt 
1 of this operation of the above-mentioned image compensator 6 with image projection equipment are 
drawing showing the hardware configuration of the image projection equipment by the gestalt 1 of this 
operation, and according to the gestalt 1 of this operation, image projection processing is performed. 
The keyboard with which 301 receives numerical information, text, etc. from a user in drawing, The 
mouse which 302 chooses information from a user or receives the positional information on a screen, 
The storage with which 303 memorized a program, data, etc., and 304 read a program and data from a 
storage 303. Hold temporarily or The main storage which holds temporarily the data read from the 
keyboard 301 or the mouse 302, and 305 with each instruction which constitutes the program currently 
held at main storage 304 The central processing unit which processes four operations, logical operation, 
etc. or controls actuation of the whole computer to data, The image input memory which 306 holds the 
video signal temporarily and can access data per pixel if needed, The video output memory which 307 
holds temporarily the video signal outputted to the exterior, and can access data per pixel if needed, 308 
is a bus which connects a keyboard 301, a mouse 302, a storage 303, main storage 304, a central 
processing unit 305, the image input memory 306, and the video output memory 307. By control from a 
central processing unit 305 It can let this bus pass, and data and the program between each equipment 
can be transmitted and received. In addition, the image input memory 306 and the video output memory 
307 are good also as a configuration which makes the function serve a double purpose with main storage 
304, and does not have the image input memory 306 and the video output memory 307 in the image 
compensator 6. 

[0049] Next, the outline of the image projection equipment by the gestalt 1 of this operation of operation 
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is explained. As shown in drawing 1 , a projector 2 is arranged in the direction of slanting to the direction 
of a transverse plane of a screen 1. First, in the image compensator 6. an amendment data origination 
program is read into main storage 304 from a record medium 303. and is performed with a central 
processing unit 305. A test image is generated by the conditions which the user inputted from the 
keyboard 301 or the mouse 302, and it is outputted to a projector 2 as a video signal from the video 
output memory 307. Here, a test image may choose and output the optimal thing by the program from 
two or more test images currently beforehand prepared for the storage 303. 

[0050] A projector 2 changes and outputs the inputted video signal to projection light, and the projection 
image 3 of a test image is formed on a screen 1. At this time, the projection image 3 serves as a 
perverted graphic form according to that right pair installation of a screen 1 and the projector 2 is not 
carried out, that there is no view location 7 in the transverse plane of a screen 1, and the shape of 
surface type of a screen 1. In the same location as the view location 7. the projection image 3 of a test 
image is photoed with a camera 4, and it inputs into the image input memory 306 of the image 
compensator 6. Projection of a test image is stopped at this time. Distortion is computed by comparing 
the generated test image with the photography image inputted into the image input memory 306, the 
amendment data for giving a reverse distortion in advance are computed so that there may be no 
distortion at the time of projection, and it memorizes to main storage 304 or a storage 303. 
[0051] Next, an image amendment program is read into main storage 304 from a record medium 303. and 
is performed with a central processing unit 305. The video signal outputted from the image source 5 is 
serially incorporated by the target for every image frame at the image input memory 306. according to 
amendment data, from the image input memory 306, serially, is changed into a target and stored in the 
video output memory 307. The contents of the video output memory 307 are serially outputted as a 
video signal, it is projected on a screen 1 by the projector 2, and the right image which sees from the 
view location 7 and does not have distortion is formed. 

[0052] Next, the block configuration of the image projection equipment by the gestalt 1 of this operation 
is explained. Drawing 9 is a block diagram for explaining the configuration of the image projection 
equipment by the gestalt 1 of this operation. In drawing, a test image generation means by which 701 
generates a test image, and 702 input a video signal. An image projection means to project on a screen, 
and 703 photo the test image projected on the screen. A photography means to output as a 
photography image, the test image extract means which 704 inputs the photography image of the 
photography means 703, and takes out the information about a test image, and the information 
concerning [ 705 ] the test image of the test image extract means 704, A deformation amount count 
means to compute a deformation amount by comparing the test image of the test image generation 
means 701, An amendment data (amendment table) generation means to compute the amendment data 
(amendment table) for amending a video signal so that the image of the request which 706 inputs the 
deformation amount of the deformation amount count means 705, and does not have distortion in a 
screen may be acquired, An amendment data (amendment table) storage means by which 707 holds 
amendment data (amendment table). An image input means to receive a video signal to project 708, and 
709 are image amendment means to carry out amendment processing using the amendment data 
(amendment table) which hold the video signal received with the image input means 708 for the 
amendment data storage means 707, and to output to the image projection means 702. With the gestalt 
1 of this operation, a projector 2 shall be used as an example of concrete equipment of the image 
projection means 702, using a camera 4 as an example of concrete equipment of the photography means 
703. 

[0053] Moreover, drawing 10 is the block diagram showing the configuration of the above-mentioned 
image amendment means 709. In drawing 10 . 401 incorporates a video signal one by one per image 
frame, and memorizes it. The input frame memory which outputs the pixel value of the specified address, 
and the image amended when 402 wrote a pixel value in the specified address are generated per frame. 
The output frame memory which carries out a sequential output as a video signal, an address generation 
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means by which 403 generates the address of the output frame memory 402, 404 refers to the 
amendment data (amendment table) in the amendment data (amendment table) storage means 707. An 
' address translation means to output two or more addresses of the input frame memory 401 

corresponding to the address which the address generation means 403 outputted, and 405 refer to the 
amendment data in the amendment data (amendment table) storage means 707. A weight decision 
means to output the weight for every pixel, and two or more pixel values which took out 406 from the 
input frame memory 401, From the weight of the weight decision means 405, the pixel interpolation 
means which carries out interpolation count of the target pixel value, and 407 refer to the amendment 
data (amendment table) in the amendment data (amendment table) storage means 707. They are a 
mask-processing judging means to judge whether mask processing is performed to the pixel 
corresponding to the address which the address generation means 403 outputted, and a mask- 
processing means for 408 to perform mask processing to a pixel according to the judgment result of the 
mask-processing judging means 407, and to output. 

[0054] Next, the configuration of the test image in the gestalt 1 of this operation is explained. Drawing 
11 is the block diagram of the test image in the gestalt 1 of this operation. As shown in drawing 1 1 , a 
test image consists of a background and two or more focus. Here, two or more focus is located in a line 
at equal intervals to a longitudinal direction, and is located in a line with V regular intervals to U pieces 
and a lengthwise direction. Spacing of this lengthwise direction and a longitudinal direction may be the 
same, and may differ. Each focus consists of one or more pixels. The pixel which constitutes each focus 
takes a different pixel value from the pixel which constitutes a background. In drawing 1 1 , the rectangle 
surrounding the focus does not exist really by being a graphic form for explaining the profile of a test 
image. Moreover, the test image shown in drawing 1 1 does not necessarily need to be this gestalt, 
although the focus is located in a line on the grid. Here, after each focus's projecting, it moved where, or 
(this movement magnitude turns into a deformation amount) since it is important, the requirements for a 
test image are with having the identifier which is the information for matching with that the location of 
the generated focus is known, and the focus after projection. 

[0055] The test image shown in drawing 1 1 is an example which makes the identifier relative physical 
relationship between these two or more focus by arranging two or more focus at equal intervals, and 
arranging in the shape of a grid, the field which has a test image according to the situation of the free 
sculptured surface of a screen 1 — the focus — a consistency — and, and a flashing period is changed 
for every focus, or things are also considered. [ arranging highly ] [ changing a color for every focus as 
an identifier ] 

[0056] Next, the configuration of the table in the gestalt 1 of this operation is explained. Drawing 1 2 is 
the block diagram of the table (amendment table) in the gestalt 1 of this operation. In drawing 1 2 . a 
table is a two-dimensional table with two indexes, and if an index is decided, it can specify a table 
element as a meaning. Moreover, each table element changes with tables and is mentioned later for 
details. 

[0057] Next, the system of coordinates used with the image projection equipment by the gestalt 1 of 
this operation are explained using drawing. Drawing 13 is the explanatory view of the system of 
coordinates in an image frame in the gestalt 1 of this operation. As shown in drawing 1 3 , the pixel at the 
upper left of an image frame is made into the zero O of a coordinate value (0 0), and the X-axis and a 
Y-axis are prepared, respectively. With the image projection equipment in the gestalt 1 of this operation, 
the image frame C is used as a photography image which the photography means 703 outputs. The 
image frame C consists of pixels of a CXxCY individual. Moreover, the input frame memory 401 of the 
image amendment means 709 uses the image frame S, and the output frame memory 402 uses the 
image frame B, respectively. The image frame S is the pixel of a SXxSY individual, and constitutes the 
image frame B from a pixel of a BXxBY individual, respectively. With the image projection equipment in 
the gestalt 1 of this operation, the table which consists of table elements of a BXxBY individual is used 
as an amendment table Th. 



-15- 



[0058] Drawing 14 is drawing showing the configuration of the table element of the amendment table Th. 
As shown in drawing 14 , the table element of the amendment table Th consists of 1 set of coordinate 
* values x, y, and weight wO, w1, w2, and w3. With the image projection equipment in the gestalt 1 of this 
operation, the table TO which consists of table elements of a CXxCY individual, and the tables T1 and 
T2 constituted with the table element of a BXxBY individual are used. Drawing 1 5 is drawing showing the 
configuration of the table element of tables TO, T1, and 12. As shown in drawing 15 , these table 
elements consist of 1 set of coordinate values x, and y. Here, the variable used with the gestalt 1 of 
operation and a table are stored in main storage 304. 

[0059] Hereafter, the naming rule of main notations in this application specification is explained. About 
the pixel P of the arbitration which constitutes a certain image frame A, it is P (A). It writes and it writes 
P(A) [x and y] [ the pixel P especially located in a coordinate (x y) ]. moreover the focus Q of the 
arbitration which constitutes a test image on a certain image frame A — Q (A) ** — writing 
especially — the focus Q of eye watch (i. j) — Q — it is written as (A [i and j]). About the table element 
of eye watch (i, j) constitute Table T, it is T [i and j]. It writes. Moreover, it may only write C, S, and B 
[ the image frame C, the image frame S, and the image frame B ]. Similarly, it may only write TO, T1, T2, 
and Th [ a table TO, a table T1 a table T2, and Table Th ]. 

[0060] The principle of operation in the gestalt 1 of this operation is explained briefly. Drawing 16 is 
drawing explaining the principle of operation of the gestalt 1 of this operation. The test image which 
generated 501 on the image frame S in drawing 16 , The test image with which 502 copied the test 
image 501 on the image frame B with no processing. The test image on the image frame C1 obtained by 
503 carrying out camera photography of the projected test image, The test image of the ideal which 504 
projects a test image after amendment processing, and carries out camera photography and should be 
obtained on the image frame CO, the after [ amendment ] image with which 505 carried out the input 
image before the amendment processing on the image frame S, and 506 carried out amendment 
processing of the input image 505, and the projection image on the image frame C2 obtained by 507 
carrying out camera photography of the projected image 506 — it comes out. 

[0061] First, the principle of operation of amendment table generation is explained. Drawing 16 explains 
the input image 505 as the same as the test image 501. Since the test image 501 is copied in the test 
image 502 by no changing, focus Q (S) is mapped by focus Q (B) as it is. Focus [ of the test image 502 ] 
Q (B) thinks that it was mapped by the focus Q of the test image 503 (CD by a certain conversion Tbc1. 
and expresses this by several 1 . 



Q(C1) = Tbc1 Q(B) 

Similarly, focus [ of the test image 502 ] Q (B) thinks that it was mapped by the focus Q of the test 
image 504 (CO) by conversion TbcO, and expresses this by several 2. 



Focus [ of the input image 505 ] Q (S) is changed. Mapped by focus [ of the image 506 after 
amendment ] Q (B) by Tsb, further, focus [ of the image 506 after amendment ] Q (B) thinks that it was 
mapped by the focus Q of an image 507 (C2) by conversion Tbc2, and expresses this by several 3. 
[Equation 3] 

Q(C2) = Tbc2 Q(B) = Tbc2 ■ Tsb Q(S) 

Since the installation condition of a projector machine is not changed, conversion Tbc1 and conversion 
Tbc2 are changed so that it may be in agreement and each focus of the test image 504 and the 
projection image 507 may be in agreement. Tsb can be decided and it can express with several 4. 
[Equation 4] 



[Equation 1] 



[Equation 2] 




Q(C0) = TbcO 
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s Tsb = TbcV • TbcO 

. (TbcVliTbcl^^**^) 

Although several 1 - a-four number are conversion about the focus Q of a test image, about the pixel P 
of the arbitration on each image frame, by interpolating by the focus surrounding the surroundings, they 
can calculate the conversion extended to the pixel and can express it in the same form as several 4. In 
this way, completed conversion Tbs serves as an amendment table for which it asks. 
[0062] Next, the principle of operation at the time of image amendment activation is explained. The input 
image 505 can obtain the projection image 507 without distortion by what (it changes by Tbs2) the 
conversion shown in several 5 generates the image 506 after amendment, and is projected about each 
pixel. 

[Equation 5] 

P(B) = TsbP(S) 

The above is the principle of operation. 

[0063] Then, detailed actuation of the image projection equipment in the gestalt 1 of this operation is 
explained using a flow chart. Drawing 1 7 to drawing 27 is the flow chart of detail actuation of the image 
projection equipment by the gestalt 1 of this operation. Drawing 1 7 is the whole gestalt 1 flow chart of 
this operation, and drawing 18 R> 8 is a flow chart which shows detailed step S1-1-6 of step S1 of 
drawing 1 7 . First, it explains from projection of a test image, and the procedure of an extract ( drawing 
17 , step S1 of 18, S1-1-6). The test image generation means 701 generates the test image which has 
the focus of a UxV individual as shown in drawing 1 1 (step S1-1 of drawing 18 ). The photography means 
703 photos a screen 1 in the condition of having not projected the test image, and uses it as the. 
photography image Z0 (step S1-2 of drawing 1 8 ). The image projection means 702 projects a test image 
on a screen 1. Since the front face of a screen is a free sculptured surface, the projection image 3 of a 
test image becomes the bent thing. In this condition, the photography means 703 are as same the 
photography conditions as the point, they are photoed so that the whole test image may be included, 
and let them be the photography images Z1 (step S1-3 of drawing 1 8 ). 

[0064] Drawing 28 is an example of the image Z1 which photoed the projection image 3 of the bent test 
image. However, how to be distorted changes with the physical relationship of a screen 1 and the 
photography means 703, the conditions of the front face of a screen 1 , etc. Moreover, drawing 28 is the 
case where the focus is UxV=5x5. The test image extract means 704 generates the focus image Z10 
which extracted the field of the focus from difference with the photography images Z0 and Z1 (step S1- 
4 of drawing 1 8 ). 

[0065] Drawing 29 is drawing showing an example of the focus image Z10. However, drawing 29 is the 
case where the focus is UxV=5x5. In the focus image Z10, the test image extract means 704 extracts 
the assembly of a larger pixel than the threshold SV with a pixel value as a focus candidate, and 
computes the location (center-of-gravity location of the assembly of a pixel). Here, a threshold SV is 
lowered and re-extracted when there are few focus candidates than a UxV individual. Moreover, when 
there are more focus candidates than a UxV individual, the assembly of a pixel elects a UxV individual as 
descending, and determines the focus candidate of a UxV individual as it (step S1-5 of drawing 1 8 ). 
Then, labeling processing which matches the focus and the focus candidate of the generated test image 
with 1 to 1 is performed (step S1-6 of drawing 18). 

[0066] Here, the labeling procedure performed from the relative-position relation is indicated to be the 
coordinate value of each focus to drawing 19 as the example. First, in the focus image Z10 shown in 
drawing 29 , focus Q(C) [0 and 0] is determined (step S1-61 of drawing 19 ). Similarly, focus Q(C) [1. 0] 
-Q(C) [U-1 and 0] is determined in order (step S1-62 of drawing 1 9 ). furthermore, the focus Q — (C) 
[ 0i 1] - Q — (C [U-1, V-1]) is determined in order (63 step S1- of drawing 19 64). 
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[0067] Next, the decision procedure of the projection appointed field is explained ( drawing 1 7 , step S2 
of drawing 20 , S2-1-5). Drawing 30 is drawing explaining decision processing of the projection appointed 
field. In drawing 30 R> 0, the deformation amount count means 705 determines the field surrounded by 
four focus Q(C) [0, 0], Q(C) [0. V-1], Q(C) [LM. and V-1], Q(C) [U-1, and 0], and makes it the test 
image field RT. The largest X coordinate value (that is, X coordinate value of the focus located in the 
rightmost) among the focus which constitutes the left part of a test image is stored in a variable xO 
(step S2-1 of drawing 20 ). here, the focus which constitutes left part is clear from drawing 30 — as — 
Q __ (c) [ 0t o] - Q — it is (C [0, V-1]). Similarly, it asks for variables x1, yO, and y1 (step S2-2-4 of 
drawing 20 ). It asks for the rectangle field inscribed in the test image field RT, and considers as the 
projection appointed field RD (step S2-5 of drawing 2020 ). 

[0068] Then, the generation procedure of the amendment table Th is explained using drawing 21 . In 
generation of an amendment table, the amendment data generation means 706 generates the target 
amendment table Th through creation of some middle tables (step S3- 1-4 of drawing 2121 ). 
[0069] Drawing 31 is the explanatory view of the image frame CO. As shown in drawing 31 , the image 
frame CO in the condition of having arranged the test image to the projection appointed field RD is 
considered (step S3-1 1 of drawing 22 ). The image frame CO is an image frame which should be obtained 
when it projects after carrying out amendment processing by the amendment data which are going to 
create a test image, and a photograph is taken with a camera. A table TO is created by repeating step 
S3-12-15 of drawing 22 about all pixel [ on the image frame CO ] P (CO) [k and I] (k=0-CX-1, l=0-CY-1). 
[0070] Drawing 32 and drawing 33 are drawings explaining generation processing of a table TO. P to 
which its attention is paid in drawing 32 (CO) [k and I] When it is in the interior of the projection 
appointed field RD Four focus Q (CO) [i and j] surrounding P (CO). Q (CO) [i+1. j], Q (CO) [i+1, j+1], and Q 
(CO) [i. j+1] are determined, and it asks for the rate of an internal ratio from several 6. 

[Equation 6] 

rx = L1/(L1+L2) 

ry = L3/(L3+L4) 

the focus Q on B to which these four focus corresponds to drawing 33 , respectively so that it may be 
shown _ ( B [j and j]) a nd Q — (B [i+1, j]) and Q — (B [i+1, j+1]) and Q — the coordinate value of P (B) 
is calculated by several 7 from (B [i, j+1]), and it stores in TO [k and I]. <BR> [Equation 7] 

x = x4+dx*rx 
y = y4+dy*ry 

ifcfc'U E33(C*3lt*Q(B)D, j]G0ffi«B€;(x4, y4)fT5 

Here, when P (CO) is in the exterior of the projection appointed field RD, a "external flag" is set to TO [k 
and I] (step S3-1 1-16 of drawing 22 ). Here, it is realizable by substituting the coordinate value (for 
example, negative number) which is not usually used for the coordinate value of a table element as one 
example as setting a "external flag." A table TO is generable with the above procedure. 
[0071] step S3-21-24 of drawing 23 — all the pixels P on the image frame B — (B) [k and I] ******** 
(k=0-BX-1, l=0-BY-1) — a table T1 is created by repeating. Drawing 34 and drawing 35 are drawings 
explaining generation processing of a table T1. the pixel P to which its attention is paid in drawing 34 — 
(B) [k and I] the focus Q to surround — (B [i and j]) and Q — (B [i+1, j]) and Q — (B [i+1. j+1]) and Q - 
- it asks for (B [i, j+1]). and asks for the rate of an internal ratio from several 8. 

[Equation 8] 

rx = L1/(L1+L2) 

ry = L3/(L3+L4) 

Focus [ on the image frame C1 to which these four focus corresponds to drawing 35 , respectively so 
that it may be shown ] Q (C1) [i and j], Q (C1) [i+1. j], Q (C1) [i+1. j+1], Q (CD [i, j+1]. The points A, B, 
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C, and D on each side are searched for from ******** and the rate of an internal ratio. Next, the 
coordinate value of P (C1) which is the intersection of Segment AC and Segment BD is calculated, and 
- it stores in a table T1 [k and I] (step S3-21-24 of drawing 23). A table T1 is generable with the above 
procedure. 

[0072] step S3-31-34 of drawing 24 — all the pixels P on the image frame B — (B) [k and I] ******** 
(k=0-BX-1 r l=0-BY-1) — a table T2 is created by repeating. Drawing 36 is drawing explaining generation 
processing of a table T2. P to which its attention is paid in drawing 36 — (B) [k and I] The coordinate E 
on the corresponding image frame C (cx, cy) is searched for from a table T1, as shown in several 9. 
[Equation 9] 
(cx, cy) = T1[k, I] 

Here, since a coordinate value cx and cy do not restrict becoming an integer but generally serve as the 

real number, the way things stand, corresponding PN (C) does not become settled, then this a 

coordinate — E (cx, cy) — surrounding — four — a ** ~ existing really — a pixel — P ( — C ) 

[_ j — j _] — p — (— C — ) — [— i — + — one — j — ] — P — (— C — ) — [~ i — + — one — j 

+ — one _] — p — ( — C — ) — [ — i — j — + — one — ] — several 10 — asking — the pixel 

nearest to Point E — PN (C) — carrying out — . drawing 36 — lower left P — (C [i, j+1]) supports PN 

(C). The coordinate value of the point PN (S) on the image frame S to which PN (C) corresponds is 

calculated from several 11, and is stored in a table T2 [k and I]. 

[Equation 10] 
I = I cx I 
j= Icy I 

<t«u ixitex*s*fena*<0»a*»&tor 

[Equation 11] 
(sx,sy) = T0tk1 P l1] 

ftfd U kl.ll te£PN(C)#^t-®f£P(C)[a, b]tf> 

When the "external flag" stands onTO [k1, 11] by several 1 1 at this time, that flag is set to T2 [k and I] 
as it is (step S3-31-34). A table T2 is generable with the above procedure. 

[0073] step S3-41-44 of drawing 25 — all the pixels P on the image frame B — (B) [k and I] ******** 
(k=0-BX-1, l=0-BY-1) — Table Th is created by repeating. Drawing 37 is drawing explaining generation 
processing of Table Th. P to which its attention is paid in drawing 37 — (B) [k and I] The coordinate F 
on the corresponding image frame S (cx, cy) is searched for from several 12. 
[Equation 12] 
(cx, cy) = T2[kll] 

four pixels P surrounding Point F — (S [i and j]) and P — (S [i+1, j]) and P — (S [i+1 ( j+1]) and P — it 

asks for (S [i, j+1]) from several 13. 

[Equation 13] 
i= lex I 
j= Icyl 

Distance (Point F and the above-mentioned 4 pixels each) of the inverse number e0, e1, e2, and e3 are 
calculated, and what normalized the weight proportional to each by several 14, doubled it 1024 to the 
pan, and integer-ized it by omission processing of fraction part etc. is set to weight wO, w1, w2, and w3. 
the pixel P of each weight, and the upper left among 4 pixels — coordinate value (x y) = (i, j) of (S [i and 
j]) is stored in Th [k and I] as one table element (step S3-41-44 of drawing 25). 
[Equation 14] 
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' wO = (eO/et) 

w1 =<e1/et) 

w2 = (e2/et) 
* w3 = (e3/et) 

fcfc'U et = e0+e1+e2+e3 

Here, weight is doubled and integer-ized 1024 because a storage region can be small, and can end and 
the integer format can generally make size of an amendment table as a result smaller than the decimal 
point format. What is necessary is to have doubled 1024, because it can calculate at a high speed by 
computer with twice [ **** power ] 2 [ more common than a mere integral multiple ], and just to make it 
twice [ **** power ] 2 [ optimal ] then used especially for this point doubled 1024 in consideration of 
the effective digit count of weight, without being limited to this. The amendment table Th is generable 
with the above procedure. This amendment table Th is memorized for the amendment data storage 
means 707. Here, in drawing 37 , the rectangle of a periphery does not exist really by being a graphic 
form for explaining the field of an image or an image frame from drawing 28 . Similarly, a broken line does 
not exist really by being a graphic form for explaining various fields. 

[0074] Next, the procedure of amendment processing of an image is explained ( drawing 1 7 , drawing 26 , 
step S4 of drawing 27 , S4-1-5, S4-31-34). The image input means 708 receives a video signal to 
project. The image amendment means 709 incorporates one video signal to the input frame memory 401, 
and uses it as the image frame S (step S4 -1 of drawing 26 ). step S4-2-4 of drawing 26 — all the 
pixels P on the image frame B — (B) [k and I] ******** (k=0-BX-1, l=0-BY-1) ~ the amended image is 
generated by repeating. That is, the address generation means 403 carries out the sequential output of 
the address on the image frame B of pixel P (B), and the following processings are repeated. The 
address translation means 404 reads a coordinate value x and y from the amendment data storage 
means 707, asks for four pixels of a processing object, and changes them into the address of four pixels 
on the image frame S. The weight decision means 405 reads weight wO, w1, w2, and w3 from the 
amendment data storage means 707, and the pixel interpolation means 406 carries out several 15 
operation to the pixel value of the input frame 401 which a translated address shows with the address 
translation means 404, and it outputs a pixel value. 
[Equation 15] 

Dxl =(p0^^+pl*w1+p2*w2+p3*w3)/1024 

The mask-processing judging means 407 reads weight wO, w1, w2, and w3 from the amendment data 
storage means 707, and if the all become zero, it will perform mask processing. And a pixel value is 
stored in the pixel on the output frame memory 709 which the address outputted from the address 
generation means 403 shows ( drawing 26 , step S4-2-5 of 27, S4-31-34). Here, mask processing is 
storing the pixel value of 0 (the minimum brightness, i.e., putting out lights) in the target pixel. 
[0075] The image amendment means 709 makes the contents of the output frame memory 402 a video 
signal, and carries out a sequential output at the last. A video signal is projected on a screen 1 with the 
image projection means 702, it sees from the view location 7, and the distorted right projection image 
which is not is acquired (step S4 -5 of drawing 26 ). In addition, it is good also as what performs 
projection of a test image, projection of the 2nd test image shown below instead of the procedure (step 
S1-1-S1-6 of drawing 18) of an extract, and the procedure (step S1-101-S1-105 of drawing 38 ) of an 
extract with the gestalt 1 of operation of this invention. By carrying out sequential lighting of the one 
focus, sequential specification of the focus is carried out and it goes by projection of this 2nd test 
image, and the detailed level procedure of an extract. 

[0076] Drawing 38 is projection of the 2nd test image, and the flow chart of an extract (step S1-101- 
105). The photography means 703 photos a screen 1 in the condition of having not projected the test 
image, and uses it as the photography image Z0 (step S1-101 of drawing 38 ). step S-102-105 of 
drawing 38 — all the focus Q — (C) [x and y] (x= 0 to LM , y= 0 to V-1) ******** — the focus is 
specified by repeating, the focus Q which pays its attention to the test image generation means 701 
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- the test image which turned on (C [x and y]) is generated, and it projects on a screen 1 with the image 
projection means 702 (step S 1-102). In this condition, the photography means 703 is photoed so that 

- the whole projection image of a test image may be included on as same the photography conditions as 
the point, and let it be the photography image Z1 (step S1-103 of drawing 38). 

[0077] The test image extract means 704 generates the focus image Z10 which extracted the field of 
the focus from difference with the photography images Z0 and Z1 (step S 1-104). The test image 
extract means 704 extracts the assembly of a larger pixel than the threshold SV which has a pixel value 
in the focus image Z10 as a focus candidate, and computes the location (center-of-gravity location of 
the assembly of a pixel). Here, a threshold SV is lowered and re-extracted when there is no focus 
candidate. Moreover, when there is two or more number of focus candidates, it is determined, using as a 
focus candidate what has the largest assembly of a pixel. It considers as focus Q(C) [x which pay their 
attention to this focus candidate as it is, and y] (step S1-105 of drawing 38 ). Moreover, in step S1-104 
of drawing 38, by generating the focus image Z10 which extracted the field of the focus, the test image 
extract means 704 carries out sequential specification of the focus, and also has the order of the way 
from the difference of the photography image Z1 and the last photography image Z1 (only the first time 
of a loop formation photography image Z0) by carrying out additional lighting as a test image, increasing 
the one focus at a time. The above is projection of the 2nd test image, and the procedure of an extract. 
[0078] In addition, with the gestalt 1 of operation of this invention, it may be made to perform projection 
of a test image, projection of the 3rd test image shown below instead of the procedure (step S1-1-S1-6 
of drawing 18 ) of an extract, and the procedure (step S1-201-S1-206 of drawing 39 ) of an extract. In 
projection of the 3rd test image, and the procedure of an extract, the focus is specified using a test 
image with a different color for every focus. 

[0079] Drawing 39 is projection of the 3rd test image, and the flow chart of an extract (step S1-201- 
206). The test image generation means 701 generates the test image which set up a different color for 
every focus (step S1-201 of drawing 39 ). The photography means 703 photos a screen 1 in the 
condition of having not projected the test image, and uses it as the photography image ZO (step S1-202 
of drawing 39 ). Next, the image projection means 702 projects a test image on a screen 1. In this 
condition, the photography means 703 are as same the photography conditions as the point, they are 
photoed so that the whole test image may be included, and let them be the photography images Z1 (step 
S1-203 of drawing 39 ). The test image extract means 704 generates the focus image Z10 which 
extracted the field of the focus from difference with the photography images Z0 and Z1 (step S1-204 of 
drawing 39 ). The test image extract means 704 extracts the assembly of a larger pixel than the 
threshold SV which has a pixel value in the focus image Z10 as a focus candidate, and computes the 
location (center-of-gravity location of the assembly of a pixel). Here, a threshold SV is lowered and re- 
extracted when there are few focus candidates than a UxV individual. Moreover, when there are more 
focus candidates than a UxV individual, the assembly of a pixel elects a UxV individual as descending, 
and determines the focus candidate of a UxV individual as it (step S1-205 of drawing 39 ). step S-206 
of drawing 39 — all the focus Q — (C) [x and y] ******** (x= 0 to U-1 . y= 0 to V-1) — the focus is 
specified by repeating. The test image generation means 701 makes a focus candidate with the color 
nearest to the color set as the focus of eye [x and y] watch focus Q(C) [x and y], and removes him 
from a focus candidate (step S1-206 of drawing 39). The above is projection of the 3rd test image, and 
the procedure of an extract. In addition, with the gestalt 1 of operation of this invention, it may be made 
to perform projection of a test image, projection of the 4th test image shown below instead of the 
procedure (step S1-1-S1-6 of drawing 18) of an extract, and the procedure (step S1-301-S1-306 of 
drawing 40 ) of an extract. 

[0080] In projection of the 4th test image, and the procedure of an extract, the focus is specified using 
the test image which blinks a different period for every focus. Drawing 40 is projection of the 4th test 
image, and the flow chart of an extract (step S1 -301 -306). The test image generation means 701 
generates the test image which blinks a different period for every focus (step S1-301 of drawing 40 ). 
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[0081] The image projection means 702 carries out continuation projection of the test image which 
blinks a different period for every focus at a screen 1. In this condition, the photography means 703 
carries out the seriography of the twice [ more than ] as more time amount as the latest flashing period 
so that the whole test image may be included on as same the photography conditions as the point, and 
let them be a series of photography images Z1 (step St-302 of drawing 40 ). The test image extract 
means 704 associates the field which blinks from a series of photography images Z1, and its period, and 
extracts them as a focus candidate (step S1-303 of drawing 40 ). step S-304 of drawing 40 — all the 
focus Q — (C) [x and y] ******** (x= 0 to IM, y= 0 to V-1) ~ the focus is specified by repeating. The 
test image generation means 701 makes the focus candidate nearest to the flashing period set as the 
focus of eye [x and y] watch focus Q(C) [x and y], and removes him from a focus candidate (step S 1- 
304). The above is projection of the 4th test image, and the procedure of an extract. In addition, in 
projection of a test image, and the procedure of an extract, the thing for which an identifier is combined, 
such as using both a flashing period and color information, is also considered as an identifier of the 
focus. 

[0082] The image projected with the gestalt 1 of this operation by the projector 2 aslant arranged to the 
screen 1 of the front face of a free sculptured surface in as mentioned above, the situation observed in 
a certain view location 7 Project a test image without amendment and a test image is photoed with a 
camera 4 in the view location 7. It becomes possible by generating the amendment data for giving a 
reverse distortion beforehand, carrying out amendment processing of the image projecting by this 
amendment data, and projecting by the projector 2 to be seen and distorted from the view location 7 
and to acquire a right image that there is nothing. It becomes possible to save labor activities, such as 
installation adjustment of the time-consuming screen conventionally and arrangement adjustment of a 
projector, by this, in addition, each weight of a weight table — the **** power of 2 — it is as having 
explained above by doubling and integer-izing and saving on a table that it becomes possible it not only 
can to use the amendment table storage means 707 efficiently, but to be able to make size of an 
amendment table small and to calculate processing of amendment table generation and amendment 
processing of an image at a high speed. In addition, if the gap is small even if the location and the view 
location 7 of a camera 4 are not strictly in agreement, the fixed distortion amendment effectiveness can 
be acquired by performing the above-mentioned procedure. 

[0083] (Gestalt 2 of operation) The image projection equipment by the gestalt 2 of operation of this 
invention is explained hereafter, referring to a drawing. Since there are many the gestalten 1 and 
intersections of operation, the gestalt 2 of this operation is explained focusing on difference. Drawing 41 
is drawing of the equipment configuration of the image projection equipment by the gestalt 2 of 
operation of this invention. The projector to which the screen with which 1 copies an image, 2a, and 2b 
project an image on a screen 1 in drawing 41 , The projection image with which 3a and 3b were 
projected on the screen 1 by projector 2a and 2b, respectively, The camera with which 4 photos a 
screen 1 and the projection image 3, the image source with which 5 outputs a video signal, and 6 
generate amendment data from the data from a camera 4, and carry out amendment processing of the 
video signal from the image source 5. Projector 2a, the image compensator outputted to 2b, and 7 are 
an observer's view locations. Here, the above-mentioned image source 5 and the above-mentioned 
camera 4 are good also as a configuration by which endocyst was carried out to the above-mentioned 
image compensator 6. 

[0084] With the gestalt 2 of this operation, like the gestalt 1 of operation, the configuration of the 
above-mentioned screen 1 shall not necessarily be a flat surface, and shall be a free sculptured surface. 
Moreover, let the above-mentioned view location 7, the location of the above-mentioned camera 4, and 
a direction be matches. Moreover, the hardware configuration of the image projection equipment by the 
gestalt 2 of operation of this invention is the same as that of what is depended on the gestalt 1 of 
operation shown in drawing 8 , and omits explanation. Next, the outline of the image projection 
equipment by the gestalt 2 of operation of this invention of operation is explained using drawing 41 and 
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■ drawing 8 . As shown in drawing 41 , projector 2a and 2b are arranged in the direction of slanting to the 
direction of a transverse plane of a screen 1. In the image compensator 6, a test image is generated by 
the amendment data origination program, and it is outputted to projector 2a and 2b. First, if projector 2b 
projects the test image inputted into projector 2a in the condition of having not projected the image, 
only projection image 3a of a test image will be formed on a screen 1. At this time, the projection image 
3 serves as a perverted graphic form according to the shape of that right pair installation of a screen 1 
and the projector 2 is not carried out. that there is no view location 7 in the transverse plane of a 
screen 1. and surface type of a screen 1. In the same location as the view location 7, projection image 
3a of a test image is photoed with a camera 4, and it inputs into the image input memory 306 of the 
image amendment means 6. If similarly projector 2a projects the test image inputted into projector 2b in 
the condition of having not projected the image, only projection image 3b of a test image will be formed 
on a screen 1. It is the graphic form with which projection image 3b of a test image was also distorted 
too. 

[0085] In as same the location as the point, projection image 3b of a test image is photoed with a 
camera 4, and it inputs into the image input memory 306 of the image amendment means 6. Projection 
of a test image is stopped at this time. The amendment data for giving a reverse distortion in advance 
are computed, and it memorizes to a record medium 303 or main storage 304 so that distortion may be 
computed by comparing the generated test image with the photography image saved in the image input 
memory 306 and there may be no distortion at the time of projection, and so that two projection images 
3a and 3b may turn into one image continuously. Next, by the image amendment program, the video 
signal outputted from the image source 5 is serially incorporated by the target for every image frame at 
the image input memory 306, according to amendment data, from the image input memory 306. serially, 
is changed into a target and stored in the video output memory 307. The contents of the video output 
memory 307 are serially outputted as a video signal, and a right image without distortion which was 
projected on the screen 1 , saw from the view location 7, and continued with projector 2a and 2b is 
formed. Moreover, the block configuration of the image projection equipment in the gestalt 2 of this 
operation is the same as the detailed configuration of the image projection equipment of the gestalt 1 of 
the above-mentioned implementation, and omits explanation. 

[0086] Next, detailed actuation of the image projection equipment by the gestalt 2 of this operation is 
explained using a flow chart. Drawing 42 and drawing 43 are the flow charts of detail actuation of the 
image projection equipment by the gestalt 2 of this operation. In drawing 42 . an extract is performed 
with projection of a test image in projector 2a (step S21 of drawing 42 ). Then, projection and an extract 
of a test image are performed in projector 2b (step S22 of drawing 42 R> 2). Here, the detailed level 
procedure of steps S21 and S22 is the same as step S1-1-6 of the gestalt 1 of the above-mentioned 
implementation, and omits explanation. Next, the decision procedure of the projection appointed field is 
explained (drawing 42, step S23 of drawing 43 , S23-1-5). 

[0087] Drawing 44 is drawing explaining decision processing of the projection appointed field, the 
temporary projection appointed field RDaO on drawing 44 and corresponding to projector 2a and 2b in 
10a and 10b, and RDbO — it is — the coordinate of each upper left and lower right — (aOxO and aOyO) 
(a0x1, aOyD — and (bOxO. bOyO) — ** (b0x1, bOyD — it carries out. the projection appointed field RDa 
corresponding to projector 2a and 2b in 1 1a and 11b, and RDb — it is — the coordinate of each upper 
left and lower right — (axO and ayO) (ax1. ayD — and (bxO, byO) — ** (bxl. byD — it carries out. 
Projector 2a, the temporary projection appointed field RDaO of 2b, and RDbO are determined (step S23- 
1 of drawing 43 , S23-2). Here, the detailed level procedure of step S23-1 and S23-2 is the same as 
step S2-1-5 of the gestalt 1 of the above-mentioned implementation, and omits explanation. The 
projection appointed field RDa and RDb are determined from the temporary projection appointed field 
RDaO and RDbO (step S23-3 of drawing 43 ). drawing 4444 (a) — setting — the temporary projection 
appointed field RDaO — RDbO has shifted perpendicularly, overlapping in part. The projection appointed 
field RDa and RDb are determined using several 1 6 so that it may become one continuous rectangle 
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region, without lapping this in the same height as shown in drawing 44 (b) (step S23-3-5 of drawing 43 ). 

[Equation 16] 
axO = (aux0+b0xl)/2 
ax1 = aOxl 

ayO = max(aOyO, bOyO) 
ayl = min(a0y1, bOyl) 
bxO = bOxO 
bx1 = axO 
byO = ayO 
by1 = ayl 

7t«:U rruw(A,B)f*A.B<&e>S'h£<&lV>)tf>fiI 
min(A, B)(4A, B<D *>Jz% < fcl ^<Z><!£ t «. 

Subsequent procedures are the same also in the gestalt 1 of the above-mentioned implementation. That 
is, by creating two amendment tables corresponding to projector 2a and 2b, and each amendment table 
about the image inputted with the image input means 708 performing amendment processing, and 
projecting on coincidence with projector 2a and 2b to a screen 1 , it sees from the view location 7 and 
one continuous distorted right image which is not is acquired. The image projected with the gestalt 2 of 
this operation by two sets of the projectors aslant arranged to the screen 1 of the front face of a free 
sculptured surface in as mentioned above, the situation observed in a certain view location 7 For the 
amendment information for projecting a test image [ in each projector ] without amendment, photoing a 
test image with a camera 4 in the view location 7, and giving a reverse distortion beforehand, and the 
amendment information make it two images be in sight continuously By generating amendment data, 
carrying out amendment processing of the image projecting by this amendment data, and projecting by 
each projector, it can see from the view location 7, two projection images can be arranged that there is 
no lap without a clearance, and it becomes possible to acquire a right image without a continuous 
distortion. By this, laborsaving of activities, such as installation adjustment of the time-consuming 
screen conventionally and arrangement adjustment of two or more sets of projectors, is attained. 
Moreover, since there is no lap part of two images, special processing of the brilliance control to the 
field etc. also becomes unnecessary. In addition, although the gestalt 2 of operation of this invention is 
the case where the number of projectors is two, if two or more projection appointed fields corresponding 
to each projector are determined so that the big projection appointed field may be constituted from 
three or more sets also of the cases, as a part of projection image of a test image overlaps, it can 
acquire the same effectiveness. 

[0088] (Gestalt 3 of operation) The image projection equipment by the gestalt 3 of operation of this 
invention is explained hereafter, referring to a drawing. In the gestalt 3 of this operation, since there are 
many the gestalten 1 and intersections of operation, it explains focusing on difference. Drawing 45 is 
drawing showing the equipment configuration of the image projection equipment by the gestalt 3 of 
operation of this invention. The screen with which 1 copies an image in drawing 45 , the projector to 
which 2 projects an image on a screen 1, While the projection image with which 3 was projected on the 
screen 1 by the projector 2, the camera with which 4 photos a screen 1 and the projection image 3, the 
image source with which 5 outputs a video signal, and 6 generate amendment data based on the data 
from a camera 4 As for the image compensator which performs amendment processing to the video 
signal from the image source 5 based on the generated amendment data, and is outputted to a projector 
2, and 7a and 7b, an observer's view location and 8 are the normals of a screen 1. With the gestalt 3 of 
this operation, the above-mentioned screen 1 shall be a rectangular flat surface, the above-mentioned 
view location 7a shall be located on the normal of the above-mentioned screen 1, and the straight line 
which connects the above-mentioned view location 7b and the core of the above-mentioned screen 1 
shall make the normal and include angle theta of the above-mentioned screen 1 . Moreover, the hardware 
configuration of the image projection equipment by the gestalt 3 of operation of this invention is the 
same as that of what is depended on the gestalt 1 of operation shown in drawing 8 , and omits 
explanation. 
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[0089] Next, the outline of the image projection equipment by the gestalt 3 of operation of this invention 
of operation is explained. As shown in drawing 45 , a projector 2 is arranged in the direction of slanting 
to the direction of a transverse plane of a screen 1. In the image compensator 6, a test image is 
generated by the amendment data origination program, and it is outputted to a projector 2. The test 
image inputted into the projector 2 is projected, and the projection image 3 of a test image is formed on 
a screen 1. Since right pair installation of a screen 1 and the projector 2 is not carried out at this time, 
the projection image 3 serves as a perverted graphic form. Moreover, distortion condition changes with 
include angles theta of the view location 7. The whole screen 1 which includes the projection image 3 of 
a test image with a camera 4 is photoed, and it inputs into the image input memory 306 of the image 
compensator 6. In the image compensator 6, a test image and the information about the appearance of a 
screen are extracted. A deformation amount is computed by comparing the extracted test image with 
the photography image saved in the image input memory 306. The amendment data for giving distortion 
in advance are computed so that the result seen and projected from the view location 7 may become 
the appearance and analog of a screen from the projection conditions inputted as this deformation 
amount and the information about the appearance of a screen with the keyboard 301 or the mouse 302 
if needed, and it memorizes to a record medium 303 or main storage 304. It is based on seeing this 
amendment approach from view location 7a which will be the transverse plane of a screen 1 if it 
observes in the camera location of arbitration and the appearance of the projection image 3 turns into 
the appearance and analog of a screen, and the projection image 3 becoming a rectangle without 
distortion. Like the gestalt 1 of the above-mentioned implementation, amendment processing of the 
video signal outputted from the image source 5 by the image amendment program is carried out for 
every image frame, and the right image which does not have distortion in a screen 1 is formed by the 
rest of a projector 2. 

[0090] Next, the block configuration of the image projection equipment by the gestalt 3 of this operation 
is explained. Drawing 46 is the block diagram of the image projection equipment by the gestalt 3 of this 
operation. A test image generation means by which 701 generates a test image in drawing 46 , An image 
projection means for 702 to input a video signal and to project on a screen, a photography means for 
703 to photo the test image and screen which were projected on the screen, and to output as a 
photography image, The test image extract means which 704 inputs the photography image of the 
photography means 703, and takes put the information about a test image, The screen extract means 
which 710 inputs the photography image of the photography means 703, and takes out the information 
about the appearance of a screen 1, While an input means by which a user inputs projection conditions, 
and 705 compare the information about the test image of the test image extract means 704 with the 
test image of the test image generation means 701, 71 1 A deformation amount count means to compute 
a deformation amount by considering the information about an appearance and the projection conditions 
of a screen, An amendment data generation means to calculate the amendment data for amending a 
video signal so that the image of the request which 706 inputs the deformation amount of the 
deformation amount count means 705, and does not have distortion in a screen may be acquired, An 
amendment data-logging means by which 707 holds amendment data, an image input means to receive a 
video signal to project 708, 709 is an image amendment means to carry out amendment processing by 
the amendment data which hold the video signal received with the image input means 708 for the 
amendment data-logging means 707, and to output to the image projection means 702. 
[0091] With the gestalt 3 of this operation, a keyboard 301 and a mouse 302 are used as an example of 
concrete equipment of the input means 311. Detailed actuation of the image projection equipment by 
the gestalt 3 of this operation is explained using a flow chart. Drawing 47 , drawing 48 , and drawing 49 
are the flow charts of detail actuation of the gestalt 3 of this operation. In the gestalt 3 of this operation, 
projection of a test image and the procedure of an extract are the same as the gestalt 1 of the above- 
mentioned implementation, and omit explanation. 

[0092] Next, a screen is photoed with a camera, without projecting a test image, and the profile of a 
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screen is extracted from the photography image ZO, and let the field be the screen field RS (1 drawing 
47 R> 7, step S1 1 of drawing 48 , S1 1- 2). As an example of the approach of extracting the profile of a 
screen, beforehand, the marker whom the color attached to the four corners or the profile section of a 
screen is set, and this can be realized by the approach of carrying out extract processing of brightness 
change to the edge with a nearby pixel in the photography image ZO, and the method of extracting only 
the pixel which has the same color information as a marker from the pixel of the photography image ZO. 
[0093] Next, the decision procedure of the projection appointed field is explained ( drawing 47 , step S1 2 
of drawing 49 , SI 2-1-7). Drawing 50 is the explanatory view of decision processing of the projection 
appointed field. In drawing 50 , the screen field RS and the field RR small at an analog are assumed in 
the test image field RT. Combining expansion and a parallel displacement gradually to this field RR, the 
greatest field inscribed in the test image field RT is determined, and let the field RR at this time be the 
projection appointed field RD (step S12-1-7 of drawing 49 ). The processing after amendment table 
creation is the same as the processing in the gestalt 1 of the above-mentioned implementation, and 
omits explanation. Above, even if it photos a test image in the camera location of arbitration, the right 
image which the projection image 3 serves as a rectangle and does not have distortion can be offered to 
the observer who is present in the transverse plane of a screen 1 . In addition, it is good also as a 
decision procedure of the 2nd projection appointed field which shows the decision procedure of the 
projection appointed field to drawing 51 . 

[0094] Drawing 52 is the screen configuration of an input means 31 1 to use it by decision processing of 
the 2nd projection appointed field. In drawing 52 . the graphic form which 601 shows the screen field RS. 
the graphic form which 602 shows the test field RT, the graphic form which 603 shows the projection 
appointed field RD. and 604 are mouse cursors which a user operates using a mouse 302. The graphic 
forms 601 and 602 in which the screen field RS and the test image field RT are shown beforehand are 
displayed on the screen of the input means 311 in piles (step S12-10 of drawing 51 ). Operating a mouse 
cursor 604 and consulting the location and magnitude of a graphic form 601 and a graphic form 602. a 
user specifies a graphic form 603 and inputs the desired projection appointed field RD as projection 
conditions (step S1 2-1 1 of drawing 51 ). At this time, the input means 31 1 may support an input of a 
user so that the projection appointed field RD may not come out from the interior of the test image 
appointed field RT. Moreover, the input means 31 1 may support an input of a user so that the projection 
appointed field RD may maintain relation [ **** / the screen field RS ]. Above, the decision of the 2nd 
projection appointed field is ended. Moreover, it is good also as a decision procedure of the 3rd 
projection appointed field which shows the decision procedure of the projection appointed field to 
drawing 53 . 

[0095] Drawing 54 is the screen configuration of an input means 31 1 to use it by the decision approach 
of the 3rd projection appointed field. As shown in drawing 54 , a user inputs two include-angles thetac 
and include-angle thetav as projection conditions using a keyboard 301 with the input means 31 1 (21 
step S12- of drawing 53 22). Next, the projection appointed field RD is determined from the relation 
between include-angle thetac and thetav (step S12-23 of drawing 53 ). 

[0096] Hereafter, the concrete processing technique of step S12-23 is explained. Drawing 55 is drawing 
which explains physical relationship with a camera 4 to be a screen 1 and each view locations 7a-7e. In 
drawing 55 , the angle on which thetav, and the optical axis 9 of a camera and a normal 8 make the 
straight line with which 8 connects the normal of a screen 1 and 9 connects the core of a screen to the 
optical axis of a camera 4 and the look locations 7a-7d, and the angle which a normal 8 makes is set to 
thetac. View location 7a is located on a normal 8, and view location 7c is taken as the same location of 
a camera 4. Drawing 56 is drawing showing the relation of the configurations of a view location and the 
projection appointed field RD. In drawing 56 , include-angle thetav in each eye direction and the 
projection appointed field RD (configuration observed with the camera 2) to acquire a right image 
without distortion in each eye direction are illustrated, respectively. That is, it serves as a configuration 
of the screen field RS, and an analog, by thetav=0, since a camera location and the view location of the 
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* projection appointed field RD correspond in thetav=thetac, it serves as a rectangle, while it was made to 
change from a rectangle to the screen field RS smoothly continuously, it serves as an assistant graphic 

- form at 0<thetav<thetac, and it serves as an outside assistant graphic form in theta v>theta c and 
thetav<0. If it is decided by using relation inside-and-outside assistant [ between the projection 
appointed fields RD (that is, coordinate of four top-most vertices which constitute a field) ] that thetac 
and thetav will be such thetav, the projection appointed field RD inscribed in the test image field RT 
considering the screen field RS (thetav=0) as a criteria graphic form can be determined as a rectangle 
(thetav=thetac). Above, the decision of the 3rd projection appointed field is ended. 

[0097] As mentioned above, with the gestalt 3 of operation of this invention, even if it installs a camera 
4 in the location of arbitration by determining the projection appointed field RD of the appearance of a 
screen, and an analog, it becomes possible to see from view location 7a of the transverse plane of a 
screen 3, and to show the distorted right image which is not. Moreover, the input means 31 1 is 
established and it becomes possible to enable a user to set up the optimal projection appointed field RD 
freely, to see from the view location of arbitration, and to show the distorted right image which is not, 
where the screen field RS and the test image field RT are displayed on an input screen in piles. 
Moreover, by inputting the relative-position relation between a view location, a camera, and a screen, 
the projection appointed field RD can be computed and it becomes possible to see from the view 
location of arbitration and to show the distorted right image which is not. In addition, with the gestalt 3 
of this operation, although the system configuration of one projector was explained, it can apply also in 
the system constituted from a projector of the number beyond two sets as shown in the gestalt 2 of the 
above-mentioned implementation, or it, and the same effectiveness can be acquired. 
[0098] (Gestalt 4 of operation) The image projection equipment by the gestalt 4 of operation of this 
invention is explained hereafter, referring to a drawing. With the gestalt 4 of this operation, since there 
are many the gestalten 2 and intersections of the above-mentioned implementation, it explains focusing 
on difference. Drawing 57 is drawing of the equipment configuration of the image projection equipment 
by the gestalt 4 of operation of this invention. The screen with which 1 copies an image in drawing 57 , 
the projector to which 2 projects an image on a screen 1 by the light and infrared light, The projection 
image with which 3 was projected on the screen 1 by the projector 2, the camera with which 4 photos 
the projection image 3 by infrared light, The image compensator which the image source with which 5 
outputs a video signal, and 6 generate amendment data from the data from a camera 4, carries out 
amendment processing of the video signal from the image source 5, and is outputted to a projector 2, 
and 7 are an observer's view locations. Here, the above-mentioned image source 5 and the above- 
mentioned camera 4 are good also as a configuration by which endocyst was carried out to the above- 
mentioned image compensator 6. With the gestalt 4 of this operation, the front face of the above- 
mentioned screen 1 shall not necessarily be a flat surface, and shall be a free sculptured surface. 
Furthermore, the front face of the above-mentioned screen 1 shall change with time amount. Moreover, 
let the above-mentioned view location 7 and the location of the above-mentioned camera 4 be matches. 
The hardware configuration of the image projection equipment by the gestalt 2 of operation of this 
invention is the same as that of what is depended on the gestalt 1 of operation shown in drawing 8 . and 
omits explanation. 

[0099] The outline of the image projection equipment by the gestalt 4 of operation of this invention of 
operation is explained using drawing 57 and drawing 8 . As shown in drawing 57 , a projector 2 is 
arranged in the direction of slanting to the direction of a transverse plane of a screen 1. In the image 
compensator 6. a test image is generated by the amendment data origination program, and it is 
outputted to a projector 2. The test image inputted into the projector 2 is projected by infrared light, 
and the projection image 3 is formed on a screen 1. At this time, the projection image 3 serves as that 
right pair installation of a screen 1 and the projector 2 is not carried out, and a graphic form distorted 
according to the shape of surface type of a screen 1 when seen from the view location 7. In the same 
location as the view location 7, the projection image 3 of a test image is photoed by infrared light with a 
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camera 4, and it inputs into the image input memory 306 of the image amendment means 6. Projection 
distorsion of projected image is computed by comparing the generated test image with the photography 
- image inputted into the image input memory 306, the amendment data for giving a reverse distortion in 
advance are computed so that there may be no distortion at the time of projection, and it memorizes to 
a record medium 303 or main storage 304. 

[0100] Next, by the image amendment program, the video signal outputted from the image source 5 is 
serially incorporated by the target for every image frame at the image input memory 306, according to 
amendment data, from the image input memory 306, serially, is changed into a target and stored in the 
video output memory 307. The contents of the video output memory 307 are serially outputted as a 
video signal, and are outputted to a projector 2. At this time, an amendment data origination program 
and an image amendment program are performed in parallel, and a projector 2 is the light and projects in 
piles the image which is infrared light and amended the test image on coincidence. That is, an 
amendment data origination program updates amendment data on real time, and an image amendment 
program amends an image using the newest amendment data, and it projects two images on a screen 1 
at coincidence. Thus, it is formed as a right image without the always distortion only by the image 
amended on the screen 1 with the front face which changes with time amount. Next, the block 
configuration of the image projection equipment by the gestalt 4 of operation of this invention is the 
same as the detailed configuration of the gestalt 1 of the above-mentioned implementation, and omits 
explanation. 

[0101] Detailed actuation of the image projection equipment by the gestalt 4 of this operation is 
explained using a flow chart. Drawing 5858 to drawing 61 is the flow chart of detail actuation of the 
image projection equipment by the gestalt 4 of this operation. Drawing 58 is the whole gestalt 4 flow 
chart of this operation. First, a test image is generated and it projects on a screen 1 by infrared light 
from a projector 2 (1 step S41 of drawing 58 and drawing 59 , and S41- 2). Next, the procedure of an 
extract of a test image is explained ( drawing 58 , step S42 of drawing 60 , S42-1-6). That is, the 
projection image 3 of the test image projected on the screen 1 by infrared light is photoed with the 
camera 4 of infrared light. Only the focus of a test image is reflected to the photoed image, and let this 
image be the focus image Z10 (step S42-1 of drawing 60 ). step S1- [ in / in the labeling activity of step 
S42-2, and 3-6 / the gestalt 1 of the above-mentioned implementation ] — the same **** as 5 and 6 
and explanation are omitted. 

[0102] Then, the same procedure as steps S2 and S3 of the gestalt 1 of the above-mentioned 
implementation and S4 performs decision (step S43 of drawing 58 ) of the projection appointed field, 
generation (step S44 of drawing 58 ) of an amendment table, and amendment ( drawing 58 step S45) of 
an image. A test image is generated and the test image of infrared light and the amendment image of the 
light are projected on a screen 1 by the projector 2 in piles (1 drawing 58 , step S46 of **61»* , S46- 2). 
With the naked eye, the observer who is present in a view 7 can see correctly without distortion only 
the amendment image which the test image of infrared light does not appear but is projected by the light. 
[0103] The test image projected by infrared light returns to step S42, a photograph is again taken with a 
camera, and an amendment table is updated. 

[0104] Hereafter, steps S42-S46 of above-mentioned drawing 58 are repeated. As mentioned above, it 
sets in the situation of observing the image projected by the projector 2 aslant arranged with the gestalt 
4 of this operation to the screen 1 of the front face of a free sculptured surface which changes every 
moment in a certain view location 7. Project a test image without amendment by the projector 2, and a 
test image is photoed with a camera 4 in the view location 7. It becomes possible by generating and 
updating the amendment data for giving a reverse distortion beforehand in succession, carrying out 
amendment processing of the image projecting by the newest amendment data, and projecting by the 
projector 2 to see from the view location 7 and to always acquire a right image without distortion. By 
this, the distorted right image which is not can always be acquired also to the screen which changes 
with time amount every moment like the screen which hangs over a wind outdoors. In addition, in the 
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b gestalt 4 of the above-mentioned implementation, although what used infrared radiation for projection of 
a test image was described, effectiveness with the same said of ultraviolet radiation is acquired that the 

- beam of light used for projection of this test image should just be the thing of the wavelength region by 
which an observer is not seen, i.e., fields other than the light. Moreover, fixed effectiveness can be 
acquired, if the gap is small even if the location and the view location 7 of a camera 4 are not strictly in 
agreement. Moreover, with the gestalt 4 of the above-mentioned implementation, although the system 
configuration of one projector was explained, it can apply also in the system constituted from a 
projector of the number beyond two sets as shown in the gestalt 2 of the above-mentioned 
implementation, or it, and the same effectiveness can be acquired. 

[0105] (Gestalt 5 of operation) Next, the record medium which recorded the program (henceforth an 
image projection program) for performing image projection is explained. In drawing 8 , actuation of a 
program is controlled by the central processing unit 305. A program and various kinds of data are 
memorized in main storage 304. An image projection program is recorded on a record medium 303. A 
record medium 303 is good anything, if a floppy disk, MO, CD-ROM, etc. are the record media in which 
at least one writing and read-out are possible. Moreover, a hard disk etc. is beforehand built into a 
system and may not have portability. With a central processing unit 305, an image projection program is 
read into main storage 304 via a bus 308, and performs predetermined actuation. Since concrete 
actuation of an image projection program is as having mentioned above, it omits explanation. 
[0106] 

[Effect of the Invention] A test image generation means to generate a test image according to the image 
projection equipment applied to claim 1 of this invention as mentioned above, An image projection means 
to project image on a screen, a photography means to photo the projection image of the projected test 
image and to output as a photography image, So that the above-mentioned test image and the above- 
mentioned photography image which were generated are compared, it may be distorted and the above- 
mentioned deformation amount to a deformation amount count means to compute the deformation 
amount of a projection image, and an image can be projected that there is nothing An amendment data 
generation means to generate the amendment data which give a reverse distortion in advance to an 
image, and an amendment data storage means to hold the above-mentioned amendment data, Since it 
shall be characterized by having It sees from a view location, and it becomes possible to be distorted 
and to acquire a right image that there is nothing, and has the effectiveness that laborsaving of 
activities, such as installation adjustment of the time-consuming screen conventionally and arrangement 
adjustment of a projector, can be attained. 

[0107] According to the image projection equipment concerning claim 2 of this invention, it sets to 
image projection equipment according to claim 1. An image input means to receive an image, and an 
image amendment means to perform amendment processing to the reception beam above-mentioned 
image by the amendment data memorized for the above-mentioned amendment data storage means, and 
to output to the above-mentioned image projection means, since it shall be characterized by preparing 
for a pan — a weight table — the **** power of 2, while being able to make size of an amendment table 
small and being able to use an amendment table storage means efficiently by doubling and integer-izing 
and saving on a table It has the effectiveness that processing of generation of an amendment table and 
amendment processing of an image can be calculated at a high speed. 

[0108] Since the above-mentioned image amendment means shall be characterized by what is been 
what also performs mask processing which lowers brightness to a part of pixel which constitutes the 
image of a processing object, according to the image projection equipment concerning claim 3 of this 
invention, in image projection equipment according to claim 2, it has the effectiveness that the image 
which sees from a view location and does not have distortion can be offered. 

[0109] According to the image projection equipment concerning claim 4 of this invention, it sets to 
image projection equipment given in either of claims 1-3. The above-mentioned photography means It is 
what photos the whole screen including the projection image of the projected test image, and is 
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* outputted as a photography image. It has further the screen extract means which takes out the 
geometric information on a screen from the above-mentioned photography image. The above-mentioned 

w deformation amount count means Since it shall be characterized by what is been what computes the 
deformation amount of a projection image from the generated above-mentioned test image, the above- 
mentioned photography image, and the geometric information on the above-mentioned screen Even if it 
sets a camera as the location of arbitration by determining the projection appointed field of the 
appearance of a screen, and a similarity configuration, it has the effectiveness that it can see from the 
view location of the transverse plane of a screen, and the distorted right image which is not can be 
shown. 

[0110] According to the image projection equipment concerning claim 5 of this invention, it sets to 
image projection equipment given in either of claims 1-4. The field on a screen to project the image 
after amendment processing is made into the projection appointed field. Each location and each sense of 
a view, an image projection means, a photography means, and a screen, It has further a screen 
configuration and an input means to input at least one of the projection appointed fields as installation 
conditions. The above-mentioned deformation amount amendment means The deformation amount of a 
projection image is computed by considering the installation conditions of the above-mentioned input 
means, Since it shall be characterized by things By inputting the relative-position relation between a 
view location, a camera, and a screen, the projection appointed field can be computed and it has the 
effectiveness that it can see from the view location of arbitration and the distorted right image which is 
not can be shown. 

[0111] According to the image projection equipment concerning claim 6 of this invention, it sets to 
image projection equipment according to claim 5. The above-mentioned input means Since it shall be 
characterized by what is been what a user specifies the projection appointed field as in the screen 
which displayed the graphic form showing a screen, and the graphic form showing the projection image 
of a test image in piles Where a screen field and a test image field are displayed on an input screen in 
piles, a user becomes possible [ setting up the optimal projection appointed field freely ], and has the 
effectiveness that it can see from the view location of arbitration and the distorted right image which is 
not can be shown. 

[01 12] According to the image projection equipment concerning claim 7 of this invention, it sets to 
image projection equipment given in either of claims 2-6. The above-mentioned image projection means 
While projecting the image which carried out amendment processing with the image amendment means 
on a screen It is what projects the test image of a test image generation means on a screen in the 
wavelength region which is other than a light region. The above-mentioned photography means Since it 
shall be characterized by what is been what photos the projection image of the projected test image in 
the above-mentioned wavelength region It can see from a view location, the distorted right image which 
is not can always be acquired, and it has the effectiveness that a right image can always be acquired, 
also to the screen which changes with time amount every moment like the screen which hangs over a 
wind outdoors. 

[0113] According to the image projection equipment concerning claim 8 of this invention, it sets to 
image projection equipment given in either of claims 1-7. A test image It constitutes from two or more 
focus which positional information is known beforehand and has an identifier, Since it shall be 
characterized by things It has where after each focus's projecting, it moved, and the effectiveness that 
it can grasp and the amount of distortion can be grasped with the movement magnitude of each above- 
mentioned focus. 

[0114] According to the image projection equipment concerning claim 9 of this invention, in image 
projection equipment according to claim 8, since it shall be characterized by what is been that in which 
each one focus of every carries out lighting or sequential lighting, a test image has the effectiveness 
that two or more focus is discriminable. 

[0115] According to the image projection equipment concerning claim 10 of this invention, in image 
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projection equipment according to claim 8 or 9, since it shall be characterized by what is been the thing 
of the color from which each focus differs, a test image has the effectiveness that two or more focus is 
discriminable. 

[01 16] According to the image projection equipment concerning claim 1 1 of this invention, in image 
projection equipment given in either of claims 8-10, since it shall be characterized by what is been what 
blinks the period from which each focus differs, a test image has the effectiveness that two or more 
focus is discriminable. 

[0117] According to the image projection equipment concerning claim 12 of this invention, in image 
projection equipment given in either of claims 8-11, since it shall be characterized by what two or more 
focus is located in a line in the direction in every direction for at equal intervals, respectively, a test 
image has the effectiveness that two or more above-mentioned focus is discriminable, according to the 
relative physical relationship between two or more focus. 

[01 18] The test image generation process which generates a test image according to the image 
projection approach concerning claim 13 of this invention, The image projection process which projects 
an image on a screen, and the photography process which photos the projection image of the projected 
test image and is outputted as a photography image, So that the generated above-mentioned test image 
is compared with the above-mentioned photography image, it may be distorted and the above- 
mentioned deformation amount to the deformation amount count process which computes the 
deformation amount of a projection image, and an image can be projected that there is nothing Since it 
shall be characterized by having the amendment data generation process which generates the 
amendment data which give a reverse distortion in advance to an image, and the amendment data 
storage process of holding the above-mentioned amendment data It sees from a view location, and it 
becomes possible to be distorted and to acquire a right image that there is nothing, and has the 
effectiveness that laborsaving of activities, such as installation adjustment of the time-consuming 
screen conventionally and arrangement adjustment of a projector, can be attained. 
[01 1 9] According to the image projection approach concerning claim 1 4 of this invention, it sets to the 
image projection approach according to claim 13. The image input process of receiving an image, and the 
image amendment process which performs amendment processing to the reception beam above- 
mentioned image using the amendment data memorized at the above-mentioned amendment data 
storage process, and is outputted to the above-mentioned image projection process, since it shall be 
characterized by preparing for a pan — a weight table — the **** power of 2. while being able to make 
size of an amendment table small and being able to use an amendment table storage means efficiently 
by doubling and integer-izing and saving on a table It has the effectiveness that processing of 
generation of an amendment table and amendment processing of an image can be calculated at a high 
speed. 

[0120] Since it shall be characterized by what it has for the process which also performs mask 
processing which lowers brightness to a part of pixel from which the above-mentioned image 
amendment process constitutes the image of a processing object in the image projection approach 
according to claim 14 according to the image projection approach concerning claim 15 of this invention, 
it has the effectiveness that the image which sees from a view location and does not have distortion 
can be offered. 

[0121] According to the image projection approach concerning claim 16 of this invention, it sets to the 
image projection approach given in either of claims 13-15. The above-mentioned photography process It 
is what photos the whole screen including the projection image of the projected test image, and is 
outputted as a photography image. It has further the screen extract process which takes out the 
geometric information on a screen from the above-mentioned photography image. The above-mentioned 
deformation amount count process Since it shall be characterized by what is been what computes the 
deformation amount of a projection image from the generated above-mentioned test image, the above- 
mentioned photography image, and the geometric information on the above-mentioned screen Even if it 
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sets a camera as the location of arbitration by determining the projection appointed field of the 
appearance of a screen, and a similarity configuration, it has the effectiveness that it can see from the 
view location of the transverse plane of a screen, and the distorted right image which is not can be 
shown. 

[0122] According to the image projection approach concerning claim 17 of this invention, it sets to the 
image projection approach given in either of claims 13-16. The field on a screen to project the image 
after amendment processing is made into the projection appointed field. Each location and each sense of 
view, an image projection means, a photography means, and a screen, It has further the input process 
which inputs at least one of a screen configuration and the projection appointed fields as installation 
conditions/The above-mentioned deformation amount amendment process Since it shall be 
characterized by what is been what computes the deformation amount of a projection image by 
considering the installation conditions of the above-mentioned input process By inputting the relative- 
position relation between a view location, a camera, and a screen, the projection appointed field can be 
computed and it has the effectiveness that it can see from the view location of arbitration and the 
distorted right image which is not can be shown. 

[0123] According to the image projection approach concerning claim 18 of this invention, it sets to the 
image projection approach according to claim 1 7. The above-mentioned input process Since it shall be 
characterized by what is been what a user specifies the projection appointed field as in the screen 
which displayed the graphic form showing a screen, and the graphic form showing the projection image 
of a test image in piles Where a screen field and a test image field are displayed on an input screen in 
piles, a user becomes possible [ setting up the optimal projection appointed field freely ], and has the 
effectiveness that it can see from the view location of arbitration and the distorted right image which is 
not can be shown. 

[0124] According to the image projection approach concerning claim 19 of this invention, it sets to the 
image projection approach given in either of claims 14-18. The above-mentioned image projection 
process While projecting the image which carried out amendment processing at the image amendment 
process on a screen It is what projects the test image generated at the test image generation process 
on a screen in the wavelength region which is other than a light region. The above-mentioned 
photography process Since it shall be characterized by what is been what photos the projection image 
of the projected test image in the above-mentioned wavelength region It can see from a view location, 
the distorted right image which is not can always be acquired, and it has the effectiveness that a right 
image can always be acquired, also to the screen which changes with time amount every moment like 
the screen which hangs over a wind outdoors. 

[0125] According to the image projection approach concerning claim 20 of this invention, it sets to the 
image projection approach given in either of claims 13-19. The above-mentioned test image Since it 
shall be characterized by what positional information is known beforehand and is been what is 
constituted from two or more focus which has an identifier, it has where after each focus's projecting, it 
moved, and the effectiveness that it can grasp and the amount of distortion can be grasped with the 
movement magnitude of each above-mentioned focus. 

[0126] According to the image projection approach concerning claim 21 of this invention, in the image 
projection approach according to claim 20, since it shall be characterized by what is been that in which 
each one focus of every carries out lighting or sequential lighting, the above-mentioned test image has 
the effectiveness that two or more focus is discriminable. 

[0127] According to the image projection approach concerning claim 22 of this invention, in the image 
projection approach according to claim 20 or 21, since it shall be characterized by what is been the 
thing of the color from which each focus differs, the above-mentioned test image has the effectiveness 
that two or more focus is discriminable. 

[0128] According to the image projection approach concerning claim 23 of this invention, in the image 
projection approach given in either of claims 20-22, since it shall be characterized by what is been what 



-32- 



° blinks the period from which each focus differs, the above-mentioned test image has the effectiveness 
that two or more focus is discriminable. 

* [0129] According to the image projection approach concerning claim 24 of this invention, in the image 
projection approach given in either of claims 20-23, since it shall be characterized by what two or more 
focus is located in a line with length and a longitudinal direction for at equal intervals, respectively, the 
above-mentioned test image has the effectiveness that two or more above-mentioned focus is 
discriminable, according to the relative physical relationship between two or more focus. 
[0130] According to the record medium which recorded the image projection program concerning claim 
25 of this invention The procedure which generates a test image, and the photography image which 
photoed the projection image of the test image projected on the screen, The deformation amount 
computational procedure which compares the generated above-mentioned test image and computes the 
deformation amount of a projection image, The amendment data generation procedure which generates 
the amendment data which give a reverse distortion in advance to an image in order to be distorted and 
to project an image from the above-mentioned deformation amount that there is nothing, Since it shall 
be characterized by making a computer perform the amendment data storage procedure of holding the 
above-mentioned amendment data It sees from a view location, and it becomes possible to be distorted 
and to acquire a right image that there is nothing, and has the effectiveness that laborsaving of 
activities, such as installation adjustment of the time-consuming screen conventionally and arrangement 
adjustment of a projector, can be attained. 

[0131] In the record medium which recorded the image projection program according to claim 25 
according to the record medium which recorded the image projection program concerning claim 26 of 
this invention the above-mentioned image projection program Since amendment processing of the 
amendment data currently held in the amendment data storage procedure shall be carried out to a 
reception beam image and it shall be characterized by what it has further the image amendment 
procedure projected on a screen for a weight table — the **** power of 2, while being able to make 
size of an amendment table small and being able to use an amendment table storage means efficiently 
by doubling and integer-izing and saving on a table It has the effectiveness that processing of 
generation of an amendment table and amendment processing of an image can be calculated at a high 
speed. 

[0132] In the record medium which recorded the image projection program according to claim 26 
according to the record medium which recorded the image projection program concerning claim 27 of 
this invention the above-mentioned image amendment procedure Since it shall be characterized by what 
is been what has the procedure which also performs mask processing which lowers brightness to a part 
of pixel which constitutes the image of a processing object, it has the effectiveness that the image 
which sees from a view location and does not have distortion can be offered. 

[0133] According to the record medium which recorded the image projection program concerning claim 

28 of this invention In the record medium which recorded the image projection program of a publication 
on either of claims 25-27 The screen extract procedure which takes out the geometric information on a 
screen from the photography image which photoed the whole screen including the projection image of 
the projected test image is added. The above-mentioned deformation amount computational procedure 
Since it shall be characterized by what is been what computes the deformation amount of a projection 
image from the generated above-mentioned test image, the above-mentioned photography image, and 
the geometric information on the above-mentioned screen Even if it sets a camera as the location of 
arbitration by determining the projection appointed field of the appearance of a screen, and a similarity 
configuration, it has the effectiveness that it can see from the view location of the transverse plane of a 
screen, and the distorted right image which is not can be shown. 

[0134] According to the record medium which recorded the image projection program concerning claim 

29 of this invention In the record medium which recorded the image projection program of a publication 
on either of claims 25-28 The field on a screen to project the image after amendment processing is 
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• made into the projection appointed field. Each location and each sense of a view, an image projection 
means, a photography means, and a screen, It has further the input procedure which inputs at least one 
of a screen configuration and the projection appointed fields as installation conditions, The above- 
mentioned deformation amount amendment procedure Since it shall be characterized by what is been 
what computes the deformation amount of a projection image by considering the above-mentioned 
installation conditions By inputting the relative-position relation between a view location, a camera, and 
a screen, the projection appointed field can be computed and it has the effectiveness that it can see 
from the view location of arbitration and the distorted right image which is not can be shown. 
[0135] In the record medium which recorded the image projection program according to claim 29 
according to the record medium which recorded the image projection program concerning claim 30 of 
this invention an input procedure Since it shall be characterized by what is been what a user specifies 
the projection appointed field as in the screen which displayed the graphic form showing a screen, and 
the graphic form showing the projection image of a test image in piles Where a screen field and a test 
image field are displayed on an input screen in piles, a user becomes possible [ setting up the optimal 
projection appointed field freely ], and has the effectiveness that it can see from the view location of 
arbitration and the distorted right image which is not can be shown. 

[0136] According to the record medium which recorded the image projection program concerning claim 

31 of this invention, in the record medium which recorded the image projection program of a publication 
on either of claims 25-30, the positional information of a test image is known beforehand. And since it 
shall be characterized by what is been what is constituted from two or more focus which has an 
identifier, it has where after each focus's projecting, it moved, and the effectiveness that it can grasp 
and the amount of distortion can be grasped with the movement magnitude of each above-mentioned 
focus. 

[0137] According to the record medium which recorded the image projection program concerning claim 

32 of this invention, in the record medium which recorded the image projection program according to 
claim 31, since it shall be characterized by what is been that in which each one focus of every carries 
out lighting or sequential lighting, a test image has the effectiveness that two or more focus is 
discriminable. 

[0138] According to the record medium which recorded the image projection program concerning claim 

33 of this invention, in the record medium which recorded the image projection program according to 
claim 31 or 32, since it shall be characterized by what is been the thing of the color from which each 
focus differs, a test image has the effectiveness that two or more focus is discriminable. 

[0139] According to the record medium which recorded the image projection program concerning claim 

34 of this invention, in the record medium which recorded the image projection program of a publication 
on either of claims 31-33, since it shall be characterized by what is been what blinks the period from 
which each focus differs, a test image has the effectiveness that two or more focus is discriminable. 
[0140] According to the record medium which recorded the image projection program concerning claim 

35 of this invention In the record medium which recorded the image projection program of a publication 
on either of claims 31-34 a test image Since two or more focus shall be characterized by what is ranked 
with length and a longitudinal direction at equal intervals, respectively, it has the effectiveness that two 
or more above-mentioned focus is discriminable, according to the relative physical relationship between 
two or more focus. 
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• * NOTICES * 

JPO and NCIPI are not responsible for any 
- damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the equipment configuration of the image projection equipment by the 
gestalt 1 of operation of this invention 

[Drawing 2] The block diagram of the image projection equipment by the 1st conventional example 
[Drawing 3] The flow chart of the 1st whole conventional example 

[Drawing 4] The explanatory view of the test image before and behind amendment of the 1st 
conventional example 

[Drawing 5] Count of the deformation amount of the 1st conventional example, and the flow chart of 
generation of amendment data 

[Drawing 6] The block diagram of the image projection equipment by the 2nd conventional example 
[Drawing 7] Drawing showing the configuration of the projected image in the 2nd conventional example 
[Drawing 8] Drawing showing the hardware configuration of the image projection equipment by the 
gestalt 1 of operation of this invention 

[Drawing 9] The block diagram of the image projection equipment by the gestalt 1 of operation of this 
invention 

[Drawing 10] Drawing showing the detailed configuration of the image amendment means by the gestalt 
1 of operation of this invention 

[Drawing 11] Drawing showing the configuration of the test image in the gestalt 1 of operation of this 
invention 

[Drawing 12] Drawing showing the configuration of the table in the gestalt 1 of operation of this 
invention 

[Drawing 13] The explanatory view of the system of coordinates of the image frame in the gestalt 1 of 
operation of this invention 

[Drawing 14] Drawing showing the configuration of the table element of the amendment table Th in the 
gestalt 1 of operation of this invention 

[Drawing 15] Drawing showing the configuration of the table element of the table TO in the gestalt 1 of 
operation of this invention, T1, and T2 

[Drawing 16] The explanatory view of the principle of operation in the gestalt 1 of operation of this 
invention 

[Drawing 17] The flow chart of the whole in the gestalt 1 of operation of this invention 

[Drawing 18] The projection of a test image and the flow chart of extract processing in the gestalt 1 of 

operation of this invention 

[Drawing 1 9] The flow chart of labeling processing of the focus in the gestalt 1 of operation of this 
invention 

[Drawing 20] The flow chart of decision processing of the projection appointed field in the gestalt 1 of 
operation of this invention 

[Drawing 21] The flow chart of the amendment table generation processing in the gestalt 1 of operation 
of this invention 

[Drawing 22] The flow chart of the table TO generation processing in the gestalt 1 of operation of this 
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invention 



[Drawing 23] The flow chart of the table T1 generation processing in the gestalt 1 of operation of this 
invention 

[Drawing 24] The flow chart of the table T2 generation processing in the gestalt 1 of operation of this 
invention 

[Drawing 25] The flow chart of the amendment table Th generation processing in the gestalt 1 of 
operation of this invention 

[Drawing 26] The flow chart of amendment processing of the image in the gestalt 1 of operation of this 
invention 

[Drawing 27] The flow chart of the pixel value computation in the gestalt 1 of operation of this invention 
[Drawing 28] The explanatory view of the photography image Z1 of the projection image of the bent test 
image in the gestalt 1 of operation of this invention 

[Drawing 29] The explanatory view of the focus image Z10 in the gestalt 1 of operation of this invention 
[Drawing 30] The explanatory view of decision processing of the projection appointed field in the gestalt 
1 of operation of this invention 

[Drawing 31] The explanatory view of the image frame CO in the gestalt 1 of operation of this invention 
[Drawing 32] The explanatory view of the table TO generation processing in the gestalt 1 of operation of 
this invention 

[Drawing 33] The explanatory view of the table TO generation processing in the gestalt 1 of operation of 
this invention 

[Drawing 34] The explanatory view of the table T1 generation processing in the gestalt 1 of operation of 
this invention 

[Drawing 35] The explanatory view of the table T1 generation processing in the gestalt 1 of operation of 
this invention 

[Drawing 36] The explanatory view of the table T2 generation processing in the gestalt 1 of operation of 
this invention 

[Drawing 37] The explanatory view of the table Th generation processing in the gestalt 1 of operation of 
this invention 

[Drawing 38] The projection of the 2nd test image and the flow chart of extract processing in the gestalt 
1 of operation of this invention 

[Drawing 39] The projection of the 3rd test image and the flow chart of extract processing in the gestalt 
1 of operation of this invention 

[Drawing 40] The projection of the 4th test image and the flow chart of extract processing in the gestalt 

1 of operation of this invention 

[Drawing 41] Drawing showing the equipment configuration of the image projection equipment in the 
gestalt 2 of operation of this invention 

[Drawing 42] The flow chart of the whole in the gestalt 2 of operation of this invention 

[Drawing 43] The flow chart of decision processing of the projection appointed field in the gestalt 2 of 

operation of this invention 

[Drawing 44] The explanatory view of decision processing of the projection appointed field in the gestalt 

2 of operation of this invention 

[Drawing 45] Drawing showing the equipment configuration of the image projection equipment in the 
gestalt 3 of operation of this invention 

[Drawing 46] The block diagram of the image projection equipment in the gestalt 3 of operation of this 
invention 

[Drawing 47] The flow chart of the whole in the gestalt 3 of operation of this invention 
[Drawing 48] The flow chart of extract processing of the screen configuration in the gestalt 3 of 
operation of this invention 

[Drawing 49] The flow chart of decision processing of the projection appointed field in the gestalt 3 of 
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* operation of this invention 

[Drawing 50] The explanatory view of decision processing of the projection appointed field in the gestalt 

3 of operation of this invention 

[Drawing 51] The flow chart of decision processing of the 2nd projection appointed field in the gestalt 3 
of operation of this invention 

[Drawing 52] Drawing showing the screen configuration of an input means to use it by decision 
processing of the 2nd projection appointed field in the gestalt 3 of operation of this invention 
r Draw j ng 53] The flow chart of decision processing of the 3rd projection appointed field in the gestalt 3 
of operation of this invention 

[Drawing 54] Drawing showing the screen configuration of an input means to use it by decision 
processing of the 3rd projection appointed field in the gestalt 3 of operation of this invention 
[Drawing 55] The explanatory view of the physical relationship of the screen and each view location in 
the gestalt 3 of operation of this invention, and a camera 

[Drawing 56] Drawing showing the relation of the configurations of each view location in the gestalt 3 of 
operation of this invention, and the projection appointed field 

[Drawing 57] Drawing showing the equipment configuration of the image projection equipment in the 
gestalt 4 of operation of this invention 

[Drawing 58] The flow chart of the whole in the gestalt 4 of operation of this invention 

[Drawing 59] The flow chart of projection processing of the test image in the gestalt 4 of operation of 

this invention 

[Drawing 60] The flow chart of extract processing of the test image in the gestalt 4 of operation of this 
invention 

[Drawing 61] The flow chart of projection processing of the test image in the gestalt 4 of operation of 
this invention and an amendment image 
[Description of Notations] 

1 Screen 

2 Projector 

3 Projection Image 

4 Camera 

5 Image Source 

6 Image Compensator 

7 Observer s Look Location 

8 Normal of Screen 

9 Optical Axis of Camera 

10 The Temporary Projection Appointed Field 

1 1 The Projection Appointed Field 

101 Screen 

1 02 Test Image 

103 Pattern Generating Circuit 

104 D/A Conversion Circuit 

105 Projector 

106 Camera 

107 Circuit Changing Switch 

108 A/D-Conversion Circuit 

109 Pattern Extract Circuit 

110 CPU 

1 1 1 Memory 

112 Circuit Changing Switch 

1 1 3 Distortion Amendment Circuit 
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201 Projection Means 

202 Projective-Transformation Means 

203 Continuation Image Transformation Means 

204 Screen 

205 Image Projected without Performing Projection Conversion 

206 Image Projected after Performing Projection Conversion, 

207 Lap Part of Image 

301 Keyboard 

302 Mouse 

303 Storage 

304 Main Storage 

305 Central Processing Unit 

306 Image Input Memory 

307 Video Output Memory 

308 Bus 

401 Input Frame Memory 

402 Output Frame Memory 

403 Address Generation Means 

404 Address Translation Means 

405 Weight Decision Means 

406 Pixel Interpolation Means 

407 Mask-Processing Judging Means 

408 Mask-Processing Means 

501 Test Image 

502 Test Image on Image Frame B 

503 Test Image on Image Frame C1 

504 Test Image of Ideal Which Should be Obtained on Image Frame CO 

505 Test Image before Amendment Processing on Image Frame S 

506 Test Image after Amendment Processing on Image Frame B 

507 Test Image Projected on Image Frame C2 

601 Graphic Form in which Screen Field is Shown 

602 Graphic Form in which Test Field is Shown 

603 Graphic Form in which the Projection Appointed Field is Shown 

604 Mouse Cursor 

701 Test Image Generation Means 

702 Image Projection Means 

703 Photography Means 

704 Test Image Extract Means 

705 Deformation Amount Count Means 

706 Amendment Data Generation Means 

707 Amendment Data Storage Means 

708 Image Input Means 

709 Image Amendment Means 

710 Screen Extract Means 

71 1 Input Means 
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